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ABSTRACT

This paper presents a shot boundary detection method based on the global decision tree that
allows for extraction of boundaries of high variations occurring due to camera breaks from frame
difference values. For a start, difference values between frames are calculated through local
X2-histogram and normalization. Next, the distances between difference values are calculated

through normalization.
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Processing of video is increasing rapidly in
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semantically classified.
II. Normalization

In this paper, the X2-histograms in [1][2]
were used to detect scene changes. The
Equation (1) below can be used to detect scene
changes.

max(H! (j),H}.,(}))

In this context, bl refers to the total number
of blocks, and Hir(k) refers to the difference
value in the red-channel histogram between the
block bl of the ith frame and the gray-level k.
In addition, a, B, and y are the constants
used to convert grey-level intensity according to
the NTSC standards where a=0.299, [(3=0.587,
and y=0.114.
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As a means of normalization, the log
functions and constants used in image
processing to increase grey-level image values
were modified and applied to the difference
values. The Equation (2) below can apply to
the proposed method.

d,, =cxlog(1+d?) )
max(dlog)
C=——7""7"""]F—-—
max(log(1+d?))
The log function d from above is the

difference value extracted from the Equation
(1), and the constant c is a multiplier constant
obtained from d.

lll. Global Shot Boundary Detection

Figure 1 illustrates the overall numerical
expression that allows you to decide on a
global scene. First off, d(fi, fi-1) is the
expression for the X2-histogram in Expression
(1) obtained as a result of the first shot
boundary detection. In addition, dlog(i) refers
to the normalized difference value, which
corresponds to the ith frame in the (fi, fi-1)
frames that are arranged in sequence as a
result of the first shot boundary detection.
Also, dlog(i-1) refers to the normalized
difference value for the (i-1)th frame; bdlog(i)
refers to the difference between itself and the
difference value for the preceding frame
(|dlog(i)-dlog(i-1)|); and fdlog(i) refers to the
difference between itself and the difference
value for the subsequent frame

(| dlog(i)-dlog(i+1)).
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Fig. 1. The Global Decision Tree Structure

[ll. Experiment

If a video has a lot of scene changes as in

advertisement or entertainment videos, the
distance between adjacent frames is relatively
long. On the other hand, a news video that
has few abrupt scene changes and more
gradual scene changes features a relatively
shorter distance between adjacent frames. As a
result of application of the thresholds available
for a news video to an advertisement or
entertainment video, there were few problems
with the global shot detection. In this paper,
therefore, the global thresholds were obtained
from the distance between the two adjacent
difference values, and the thresholds showing
no sensitivity to video types were determined.

[V. Conclusion

This paper demonstrated how abrupt scene
changes like camera breaks were detected using
the global decision tree. Shot frames were
extracted in a way that scene changes were
detected using the X’-histogram from the
inputted video, and that the difference values
between adjacent frames were met through
normalization. In addition, the proposed global
decision tree allowed for extraction of scene
changes, including the abrupt movements of an
object and/or a camera, and flashlights.
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