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Abstract: Currently digital videos are used in different fields of technology and in daily activities of human. The
processing of image or video provides an understanding of the particular scene that it describe and of course it is very
essential task in technologies like Robotics, Video surveillance and Multimedia. So it has become an area of research in
the recent years. Video shot boundary detection is one of the research works in the field of video processing. The Shot
boundary detection plays very important role for a browsing, retrieving, classifying and detecting any event. Video shot
transitions provide simple jump points for browsing the videos. There are so many methods to detect the shot change,
which have been proposed, many researches are trying hard to put forward various algorithms of this. In this paper, we
have tried to analyse the performance of some of the video shot detection methods on embedded system such as on
Beagle Board.
Keywords: Video Shot Detection (VSD), BeagleBoard, Edge Change Ratio (ECR).
I. INTRODUCTION
Video is the one of the effective media in today‟s world.
Many applications like multimedia information system,
distance learning advertising, electronic publishing,
broadcasting, video-on-demand entertainment, etc. A shot
is a continuous-unbroken sequence of inter-related images
or frames which captured from single camera or from
more than one camera. A scene is a set of one or more
adjoining shots that focus on object or object of interest. “a
single picture is equal to thousand words”, as an old
saying: If every video document contain a collection of
still images and the number of set might contain hundreds
even thousands of images or frames, it is burdensome to
imagine how hard it can be to detect certain information in
a collection of video documents. A video shot detection is
also called shot transition detection and even called as
video shot boundary detection is defined as a video „v‟
consisting of „n‟ shots, finding the start (beginning) and
end of each shot. There are different methods in video shot
detection such as pixel difference, histogram difference
methods such as chi-square, bin-wise & intersection and
edge change ratio, mutual information, weighted variance,
scaled metrics and etc.

Figure.1: Beagle Board-xM
The Beagle board-xm is low power consumption, low
cost, fan-less hardware single board computer, so called
open source hardware which is easily available in market.
Beagle board has all the functionality which is present in
basic computer. The board utilize up to 2W of power
because it consumes less power so additional freezing and
heat sinks are not needed. The beagle board is designed in
such a way that it addresses the open source community
by removing on-board peripheral devices and providing
important expansion buses like high-speed USB 2.0,
Ethernet port, HDMI port etc.
Ubuntu comes under Linux operating system
family and it is built on Debian‟s architecture and provide
basic services to Linux server, desktop, phone, tablet and
to operating system. Ubuntu is safest and fastest operating
system. By default the programs of user, run with low fore
deal and cannot corrupt the operating system or any other
files of user‟s. So here Ubuntu is used with sdl and
gstreamer library.

II. EMBEDDED SYSTEM
An embedded system is a computer system which is
present in larger system and designed for specific control
functions i.e. to perform few dedicated functions, with
constraints like real-time computing. It is embedded as
portion of a complete device, which includes hardware and
mechanical parts. An embedded system contains
processing cores like microcontrollers or digital signal
processor (DSP). A processor is the heart of the embedded
system because it is an important unit in the embedded
III. PROPOSED METHODS
system hardware. Nowadays it is very common that many
devices are controlled by the embedded system. Beagle The input video is read frame by frame then every frame is
boards are small computers with most of all the capability converted into gray model. Then for that different video
of today‟s desktop machines, without the huge, expense or shot detections methods are applied.
noise.
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Those methods are explained below.
A.
Histogram Difference Methods
1)
Histogram Difference using Chi-Square:
This approach is the best test for evaluation and effective
way to detect the shot changes by comparing the
histogram difference method. It is defined by following
formula:
Dchi =
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Represents number of edge pixels in frame n
and frame n-1 respectively.
C. Scaled Metrics
All the Video Shot Detection methods have advantages as
well as disadvantages but one of the common problems in
other Video Shot Detection is flashlights. The flashlights
introduce false detection of shot change in the given video.
So in order to overcome this Scaled Metrics method is
used. In this approach frame difference is computed by
using local histogram method for comparison which are
more robust to object and camera motion and important
information is obtained to produce more accurate results.
Then dynamically scaling the frame difference by Logformula to compress and enhance the frame difference.

In the above formula as mentioned i is not equal to zero
and it will keep on increment till the last frame of the input
video. The h1 and h2 are the histogram of current frame
and next frames. The difference between h1 and h2 is
calculated, when there is maximum difference between h1
and h2 then it is compared with threshold value and if the
h1 and h2 difference greater than threshold value shot will The proposed Log-Formula in this scaled metrics is
defined as follows:
be assumed.
2)
Histogram Difference using Intersection:
This approach is also one of the histogram based method
which similar to the method which explained above i.e.
Chi-square. The Histogram difference between two frames
can be obtained using intersection formula. The
Intersection formula is as follows:
∑
( [ ] [ ])
Intersection (h1, h2) =
(i≠0)
DINT = 1-Intersection (h1, h2)
In the above formula as mentioned i is not equal to zero
and it will keep on increment till the last frame of the input
video. The h1 and h2 are the histogram of current frame
and next frames; N is the total number of frames. The
difference between h1 and h2 is calculated using the above
intersection formula, when there is maximum difference
between h1 and h2 then it is compared with threshold value
and if the h1 and h2 difference greater than threshold value
shot will be assumed.

dlog = c × log (1+ d2)
c=

(
(

)
(

))

Where,
d : is the frame difference extracted from using any
histogram difference method.
c : is the constant value calculated from d.
IV. SYSTEM SPECIFICATION
Software Requirements on CPU and on Beagle-Board are
as follows: Operating System used Linux; Ubuntu 12.10
with specific libraries is Gstreamer and SDL.
CPU must contain RAM 1GB or higher and Processor
must be 1.84 GHZ dual core or Higher. Beagle-Board
must contain 1GB memory in it.
V. RESULTS AND ANALYSIS

B. Edge Change Ratio
The ECR is one of the methods to detect the shots in the
video. In this approach instead of colour histogram
difference the difference between edges are detected in the
adjacent frames. Each frame in the input digital video is
converted in to grey scale image then Sobel filtering
applied to detect the edges. This method looks for similar
edges in the corresponding frames to detect the shot
boundary[3]. In this method, the entering and exiting edge
of frame is calculated using Sobel edge detection method.
The ECR value varies between 0 and 1, maximum ECR
value which is greater than threshold represent the shot
change.
The ratio of edge change between current and previous
frame is calculated using following formula:
ECR = max (

)

Where,
Represents number of entering edges
Represents number of exiting edges
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Figure.2: Input video and output on SDL screen and result
The Fig.2 represents the input video given to the
histogram-difference method using chi-square and also
DOI 10.17148/IJARCCE.2015.4811

50

ISSN (Online) 2278-1021
ISSN (Print) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering
Vol. 4, Issue 8, August 2015

shows the output of the video on SDL screen with the
result i.e. shots detected in the input video.

Figure.5: Input video and output in SDL screen and result
Figure.3: Input video and output on SDL screen with the
result

The Fig.5 represents the input video given to the Scaled
Metrics and also shows the output of the video on SDL
The Fig.3 represents the input video given to the screen with the result i.e. shots detected in the input video.
histogram-difference method using intersection and also
TABLE I: ANALYSIS OF VIDEO SHOT DETECTION
shows the output of the video on SDL screen with the
result i.e. shots detected in the input video.
Methods

ChiSquare
Intersectio
n
ECR
ScaledMet
rics

Shots detected in the following videos
Entertain
Cricket
Football
ment
T F M T F M T F M
S P S S P S S P S
3 0 3 6 0 0 6 0 0
2
6
2 0 4 4 0 2 4 2 0
7
1
3 0 3 4 0 2 2 0 4
5
3
3 0 3 1 1 0 6 0 0
0
8 8 2

Exotic
T
S
1
1
1
3
8

F
P
0

M
S
4

0

2

0

7

4

0

1
1

TS: Total number of shots detected.
FP: False Positive.
MS: Missed shots.
The above table.1 contains the number of shots detected in
the four different videos. The Entertainment video
contains 68shots, Cricket, Football video contains 6shots
each and Exotic video contain 15shots. So according to the
analysis Histogram Difference using Chi-square is the best
Video shot Detection method, next Histogram Difference
using Intersection, Edge Change Ratio is good then Scaled
Metrics.
Figure.4: Input video and output in SDL screen and result
The Fig.4 represents the input video given to the Edge
Change Ratio (ECR) and also shows the output of the
video on SDL screen with the result i.e. shots detected in
the input video.
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For performance measure following formulas is used:
Recall =
Precision =
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TABLE III: ANALYSIS OF VSD METHODS PERFORMANCE
USING RECALL AND PRECISION
Metho
ds

Ent

Cricket

Football

Exotic

R%

P%

R%

P%

R%

P%

R%

P%

ChiSquare

47

100

100

100

100

100

73.
3

100

Interse
ction
ECR

39.
7
51.
4
44.
1

100

66.
6
66.
6
100

100

66.
6
33.
3
100

100

86.
6
53.
3
40

100

Scaled
Metric

100
100

100
60

100
100

100

150
100
Percentage

0
Recall

TABLE IIIII: TIMING COMPARISON BETWEEN CPU AND
BEAGLE-BOARD
Methods

Software Timing

Hardware Timing

Chi-Square
Intersection
ECR
ScaledMetrics

Per total
frame
1856ms
3708ms
35976ms
11321ms

Per total
frame
921ms
30746ms
40956ms
43953ms

100

Chi-Square

50

The above figure 6, 7, 8 and 9 are the graph obtained from
table II. From the graph we can conclude that Histogram
Difference method Chi-Square is the best method. Second
best method is Histogram Difference method Intersection
and next is ECR and Scaled Metrics.

Precision

Figure.6: Graph for performance measure of Chi-square

Intersection
150
100

Per
frame
3.008ms
6.009ms
5.829ms
18.34ms

Per
frame
9.49ms
49.83ms
66.37ms
71.23ms

The above Table.III contains the timing analysis between
software and hardware i.e. the time takes for the single
frame computation as well as for total frame computation
both in software and in hardware. In Hardware obviously
it take little bit more time because the configuration of the
Beagle Board will be less compared to CPU.
VI. CONCLUSION
The work proposed in this paper is very useful in the field
of robotics video surveillance and multimedia. Shot
boundary detection plays very important role for a
browsing, retrieving, classifying and detecting any event.
Some simple methods are presented here, but used on
hardware i.e. on Beagle Board. The evaluation of VSD
methods proved that Histogram Difference using Chisquare and Intersection outperforms well.
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Figure.7: Graph for performance measure of Intersection

Edge Change Ratio
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Figure.9: Graph for performance measure of Scaled Metrics
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