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II. PROPOSED METHOD
Abstract— In this paper, we propose a fast and effective
method for shot-based keyframe selection. The proposed method
is based a visual image quality evaluation using image contrast
and motion blur measures. The main purpose of this paper is to
provide good keyframes to viewers fast and effectively. Therefore,
we adopt fast and effective approaches instead of heavy timeconsuming and complex approaches. Experimental results show
that the proposed method fast and effectively selects a good
keyframe in each video shot.
Keywords— keyframe selection; image evaluation; motion;
image contrast;

Due to select a good keyframe fast and effectively, we
propose a novel shot-based keyframe selection scheme by
using visual image quality measures. First, the proposed
method adopts simple keyframe extraction algorithms to find
an initial keyframe in a shot. Next, the proposed method
evaluates its image quality by using our image quality
measures for image contrast and motion blur. If the image
quality is lower than the threshold values, the proposed method
newly selects the best quality frame in the same shot. Fig. 1
shows the flowchart of the proposed method.

I. INTRODUCTION
Recently, as the development of techniques of digital video
shooting equipment and the increment of personal content
providers, digital video contents are extremely increased. In
addition, viewers demand that the summarized contents are
served as soon as possible after the broadcast ends. In order to
provide main contents of the videos for viewers who need an
outline of the video without watching the entire video, fast and
effective keyframe extraction algorithms are necessary.
Keyframe extraction is one of the famous conventional video
abstractions. In spite of its drawback that is difficult to
summarize whole sequence in one frame, it is widely used in
various fields. In the early days, the first frame or the center
frame of each shot is used as a keyframe because of the
processing time. Then, a large amount of approaches are
proposed using various concepts, such as low level features [1],
object motion [2], salient objects [3], frame clustering scheme
[4], entropy [5], etc [6]. However, these methods are not
suitable for purpose of our application because of low quality
or a large amount of processing time.
Therefore, in this paper, we propose a fast and effective
keyframe selection method using our image quality measures
to provide a keyframe as an outline of a shot for viewers. The
rest of this paper is organized as follows. Section 2 describes
the proposed method. Section 3 shows the experimental results
and we conclude this paper in Section 4.
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Fig. 1. Flowchart of the proposed method.

A. Image Quality Evaluation
We adopt image quality measure to select a good keyframe
in each shot. The measure consists most important two factors
that are image contrast and motion blur because viewers are
sensitive to contrast and blur. We define two measures; ICM

and MBM for image quality assessment. ICM is image
contrast measure and MBM is motion blur measure.
1) Image Contrast Measure
In this paper, in order to measure for image quality of
image contrast, we propose an image contrast measure; ICM .
Equation (1) represents ICM .
ICM =

I max − I min
256

(1)

Where, I max is the 5% upper boundary value of the
histogram, I min is the 5% lower boundary value of the
histogram, 256 is the maximum range of the histogram. We
consider how wide the range except both 5% upper and 5%
lower boundary value is. The value of ICM is in the interval [0,
1] and a higher value is better.
2) Motion Blur Measure
In order to measure for image quality of motion blur, we
propose a motion blur measure; MBM . Equation (2) represents
MBM .

MBM =

1
N

III. EXPERIMENTAL RESULT
In order to evaluate the performance of the proposed
method, we apply to shots from the video sequence. The
experimental video consists of 492 shots, which has a keyframe.
In the video, the propose method replaced 63 keyframes from
the first frame extraction algorithm. Among the 63 keyframes,
60 keyframes have been improved, but 3 keyframes have not
been improved. Also, the propose method replaced 55
keyframes from the center frame extraction algorithm. Among
the 55 keyframes, 50 keyframes have been improved, but 5
keyframes have not been improved. It takes about three
minutes to select keyframe for 60 minutes length video by
using our proposed method. It means we are able to serve the
keyframes to viewers as soon as possible after the broadcast
ends.
Fig. 2 shows some of the experimental results. Fig. 2 (a)
and (b) are results of conventional keyframe selection
algorithms, while (c) is a newly selected keyframe by the
proposed method in the shot.

N

 motion value
1

(2)

maximum motion value

Where, N is the number of keypoints to calculate motion
between a current frame and a previous frame, motion value is
a mount of motion from each selected pixel to calculate motion,
and maximum motion value is the theoretical maximum value of
motion in a frame. In this paper, we determine that the
maximum motion value is the diagonal distance of a frame. We
consider how much the average movement is. The value of
MBM is in the interval [0, 1] and a lower value is better.
B. Keyframe Replacement Strategies
In order to extract initial keyframes from each shot, we
apply simple keyframe extraction algorithms, such as the first
frame extraction algorithm in a shot, the center frame
extraction algorithm in a shot, etc. Then we evaluate image
quality of the initial keframes by using proposed image quality
measures; ICM and MBM . Experimentally, in this paper, we
adopt 0.25 as the T ICM and 0.01 as the TMBM .
If the both value are satisfied by threshold values, the initial
keyframe is determined as a final keyframe of the shot.
Otherwise, if the value of ICM is lower than threshold value;
T ICM , we replace a new keyframe which has the highest value
of ICM and lower MBM value than TMBM among all frames
from a same shot. Likewise, if the value of ICM is higher than
threshold value; T ICM and the value of MBM is higher than
threshold value; TMBM , we replace a new keyframe which has
the highest value of ICM and lower MBM value than TMBM
among all frames from a same shot. Because viewers are more
sensitive to image contrast than motion blur, we give priority to
image contrast over motion blur.

(a) The 1st frames of the
shot as keyframes

(b) The center frames of
the shot as keyframes

(c) Replaced keyframes
by the proposed method

Fig. 2. Experimental Results.

IV. CONCLUSION
In this paper, we propose the method to select a good
keyframe in each video shot fast and effectively. To this end,
keyframes extracted by using simple keyframe extraction
methods are evaluated by the proposed image quality measure.
That is consists of image contrast and motion blur measures.
As experimental results, the proposed method evaluates the
image quality appropriately and selects a good keyframe in
each shot effectively. However, because the proposed method
focuses on speed, some of the replaced keyframes are
unsatisfactory in terms of content, even if the image quality is
improved. So our future research will focus on both content
and speed.
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