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Abstract
Due to the recent development in the technology, large amount of video data is
being produced nowadays. If any user needs to search for a video related to a
particular topic, then he is unnecessarily bound to look into many videos fully to
get the relevant content. Video summarization provides a concise representation of
the content of a video while preserving the essential information. Many methods
for summarization have been proposed so far, but most of them are time
consuming and require large amount of computational space. In this paper, we
present a new DCT-based static video summarization, which utilizes the DCT
information of each frame. This method effectively measures the correlation
between the successive frames and then selects frames having content different
from their respective neighboring frames. Our results of summarization are found
to be 90% closer to the user summary
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coefficient,

Introduction
Due to the mushrooming of video acquisition devices, lots and lots of video data are now
being produced. However, the state-of-art technology available for their storage and
searching does not keep pace with the amount of video data available. This has
happened due to the cheap availability of space for storage. The current need of the state
is to find out efficient techniques for the efficient storage for faster searching of data. This
requirement leads us to video summarization.
Video summarization, aims at extracting some important frames from a video such that
those selected frames represent the overview of the video. This is helpful to the user in
getting an idea about the content of the video, without watching the full video. The
summary of a video can be generated in many ways.
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Two most popular ways are static video summary and dynamic video skim. Static video
summary is a small set of keyframes extracted from the video whereas dynamic video
skim contains sequence of small shots while preserving the dynamic nature of video. In
dynamic video skim, we also have to take care of audio synchronization. On the other
hand, the keyframe sets does not have any synchronization issue and user can get the
overview in less time. In this paper, our focus will be on static video summaries.
Over the past many years, various video summarization techniques have been proposed.
However, these methods tend to be time consuming due to the large amount of data in a
video, because even a video of 1 minute duration consists of 1800 frames, considering
30fps. However, many consecutive frames are redundant. This redundancy is required to
add continuity to a video. In this paper we have come up with the idea of DCT-based
static video summarization. First, pre-sampling is done to remove redundant frames to
reduce our computation. Then, the frames are compressed using DCT. Then, the
correlation co-efficient is calculated for each two successive compressed frames. Based
on the correlation values, keyframes are selected.
Rest of the paper is organized as follows. Section 2 presents the related work. Section 3
presents DCT-based approach for video summarization in detail. Section 4 shows the
Experiment and Results. Finally, conclusion and future scope is shown in Section 5.

Related Work
A comprehensive review on the various video summarization techniques along with their
advantages, limitations and the methodology can be found in [1]. Some of the main static
video summarization techniques are discussed next.
In [11], k-means clustering algorithm is used for video summarization. Firstly, the video is
split into frames and is then only a subset of frames is selected at a predefined sampling
rate. Then, the color histogram for the hue component of HSV color space is computed
for each of the frame. The number of clusters ( k) can be determined by calculating the
Euclidean distance between the two frames, and each time the distance is larger than
threshold ‘τ’ (0.5 in this case), k is incremented by 1.Then a frame which is similar to the
cluster centroid is selected as a keyframe and then the summary generated by this
method and the user summary is compared. The threshold value considered may change
for different type of video. The selection of threshold value is subjective in nature.
In [4], the frames are compressed using DCT and then color histograms in HSV space is
computed to get a 256-dimensional feature vector. The Zero Mean Normalized correlation
(ZNCC) is used to find the similarity between the two consecutive frames. One frame from
each of the frame group is selected as a keyframe. It offers customization by allowing
user to adjust the value of thresholds. No pre-sampling is done, thus summarization may
take larger time for larger duration of video.
In [5], three parameters, namely, inter-frame correlation of RGB channels, color
histogram, moments of inertia, are used. First, the frames are divided into slots. The first
parameter measures the correlation between two consecutive frames in RGB channel.
The second parameter measures the frame difference in RGB channel and the third
parameter captures the difference in the pattern of two frames. Then these values are
aggregated to extract key frames from the video. An adaptive rule is then used to provide
tolerance to lightning conditions. The selection of threshold value is subjective in nature.
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In [3], local features are extracted from each of the frame in the form of descriptors. Then
these descriptors are combined to form a global pool of keypoints.Then, the frame that
best matches these global keypoints that best matches are selected as keyframes. For
this they have used two criteria, namely, coverage and redundancy to ensure that no two
keyframes are similar and that the number of keypoints covered by them is, maximum.

DCT-Based Approach
Given a video V to be summarized, starts a time ‘t’, having ‘nof’ frames is represented as :
Vt ={ F(t+i)|i=0,1,…………., nof -1}

(1)

Equation (1), ‘F’ refers to a frame of a video. The aim is to extract a subset of distinct
frames from this video, which represents the overview of the video with less redundancy.
The steps of DCT-based summarization is as explained below:

Figure 1: Flowchart for DCT-based Approach
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Pre-sampling
In this step, firstly the standard deviation of each of the frames is computed and then
frames are selected based on the difference between two successive frames. If the
difference is very less, it means that those frames are structurally varying same and the
current frame is dropped. However, if the difference is large, then the current frame is
selected for further computation. This step reduces the amount of computation for
summarization by a large amount.

Feature Extraction
After pre-sampling, a subset of frames is obtained. In our approach, we adopt the
Pearson correlation co-efficient (PCC) [6] for measuring the similarity between the two
successive frames. Each frame of ∗ size is divided into 8 ∗ 8 blocks. For each block,
the DCT value is computed and the first coefficient of each DCT is stored in an array
‘hashArray’. Thus, a frame of size ∗
is converted to a feature vector of size
( ∗ )⁄64 .These feature vectors of frames are then used in measuring correlation
between successive frames.
Let ‘Di-1’and ‘Di’ represent the DCT feature vectors of frame ‘Fi-1‘ and ‘Fi’ , respectively, of
a video V.
∑
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DCT vector of Frame ‘Fi’. The value for this measure varies between -1 and 1. For two
similar frames, the value is 1 and for two completely different frames, value is -1.
For detecting groups of frames in which the consecutive frames do not have significant
dissimilarity, pair-wise correlation of consecutive frames is computed. Figure 1 shows the
example of distribution of correlation values of a video sample taken from open Video
Project [6].

Content Selection
There are instants in which the correlation value is very low compared to its neighboring
correlation values. These instants indicate larger difference between two successive
frames. These instants are names as ‘peaks’.
An instant ‘t’ is considered as ‘peak’ if the correlation value at that instant is smaller than
a threshold ‘τ’.
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The threshold value is calculated as:

=

(

)

(3)

Figure 2: Pair-wise Correlation of between frames of a Video from open video Project [6]
If the duration of a group of similar frame, is below a limit ‘α’, then that group of frames is
discarded. Let ‘Gavg’ be the average size of all the cluster of frames so obtained.
= ∗(

)

(4)

Otherwise, one frame from the middle of the group of frames is selected as a keyframe.

Removal of Meaningless Frames
The above algorithm may take meaningless frames, such as, completely black frames, as
a keyframes. This may happen due to fade-in or fade-out or due to use of flashes. In this
step, these meaningless frames are removed. This takes very negligible amount of time.
This can be done by calculating the standard deviation of each frame. If the standard
deviation comes out to be zero, then it is discarded.
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Experiments and Results
Evaluation of video summarization is subjective in nature due to the lack of an objective
ground-truth. In this work, a subjective evaluation method to compare our results with the
user summary, known as Comparison of User Summaries (CUS) [7] is used. In such
method the user manually generate summary after watching the full video and this user
summary is used as ground-truth.
For comparison of frames from different summaries, the correlation method as described
in section (3) is used. The standard measures, precision and recall is used to evaluate
the quality of our summary. Precision is the ratio of number of frames matched to the total
number of frames in summary, obtained by the proposed method and recall is the ration
of number of frames matched to the total number of frames in user. To assess the quality,
F-measure is used F-measure is the harmonic mean of precision and recall:
−

=

∗

∗

(5)

Figure 3 shows the comparison of user summary with the summary generated with our
proposed method. The number of frames in the user summary is 7 and the number of
frames in the summary generated by our method is 6 and the number of matched frames
is 6.
DCT-based approach is evaluated on the set of 30 videos downloaded from YouTube
and from the Open Video project [6]. All the videos are in MP4 format (30 fps, 240*320
pixels). These videos are distributed among various genres (sports, education,
documentary ).

Conclusion
In this paper, we presented DCT-based static video summarization. This approach is
based on partitioning the video into frames, pre-sampling the original frames, feature
extraction from pre-sampled frames, similar frames are grouped. Then the middle frame
each group of similar frames is selected as a key-frame.
Future work includes elimination of redundant frames in generated summary. Redundant
frames may occur because of the repetition of shots or may be due to lightening effects.
Also, this work may be augmented to generate dynamic video skim, since static video
summarization is a prerequisite for dynamic video skim.
S. No.
1
2
3
4
5
6

Approach
OV [8]
DT [9]
STIMO [10]
VSUMM [2]
VISON [4]
DCT-based
Summary

Video

Mean F-measure
0.67
0.61
0.65
0.72
0.75
0.79

Table 1: Mean F-measure achieved by different video summarization approaches.
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Figure 3: Evaluation of summary generated by DCT-based approach
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