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ABSTRACT

Extraction of video shots is a promising step ir girocess of shot boundary detection. Most of ttisting
methods measure discontinuities between the twsemuive video frames based on its low level fegtum this paper
we present an innovative method that take the d@dgarof previously define method to measure disooity between the
frames. The conceptual knowledge of nodal analgstembined with the existing technique: histogmifference method
and statistical deviation of pixel intensities ysontrast change parameters to detect the editteftcurring in different
videos. These effects include both abrupt transitind gradual transition. Proposed method is testedifferent videos

and the result shows its accuracy and efficienajeitecting shot boundaries.
KEYWORDS: Distance Learning, Video Data Requires, Machineofithms

INTRODUCTION

Video processing, an analysis of the content ofvitieo to obtain an understanding of the sceneitltscribes.
It is an essential component of a number of teagies, including video surveillance, robotics, amdltimedia.
From a basic science perspective, methods in \atkedysis are motivated by the need to develop madhgorithms that
can mimic the capabilities of human (and other atimisual systems. It is an area of researchhhatseen huge growth
in the recent past. Researchers in video analysis karied backgrounds, including signal/image @ssing, computer
science, systems theory, statistics, and appliethenzatics. Detectiors also an analysis task in this area as it cap hel
identify the interesting objects itme scene, e.g., people, which can then lead tanaerstanding of the scene or an
analysis of the actionef the objects. Analysis of the image intensitaesd their variations, often result in building
statistical models that can serve as a signaturéhfd object. Recent developments in video congwestechnology,
the widespread use of digital cameras, high capaligiital systems, coupled with the significant re@se in computer
performance and the growth of Internet and broadlzammmunication, have increased the usage andhhilay of digital
video. Applications such as multimedia informatigystems, distance learning, video-on-demand prodandeuse huge
amount of video data. This situation created a rieetbols that can effectively categorize, seant retrieve the relevant

video material.

Multimedia usage necessitates the development fidiesft and effective methodologies for manipulgtin
databases storing this information. Moreover, $nfilist stage, content-based access to video dgtdres segmenting of
each video stream into its building blocks. Thesadidtream consists of a number of shots, each sequence of frames
pictured using a single camera. A shot is definec gart of the video that results from one comtirsurecording by a

single camera. A scene is composed of a numbenai swhile a television broadcast consists of leection of scenes.
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Switching from one frame to another indicates th@dition from a shot to the next one. Therefdne, detection of these
transitions, known as scene change or shot bourtdegtion, is the first step in any video-analgsistem.

There are mainly four different types of commontdfmundaries within shots:

* ACut: Itis a hard boundary or clear cut which appegra bomplete shot over a span of two serial frames.

* A Fade: Two different kinds of fades are used: The fadeund the fade-out. The fade-out emerges when the

image fades to a black screen or a dot. The fadgpears when the image is displayed from a blawge.

Both effects last a few frames.

e A Dissolve: It is a synchronous occurrence of a fade-in afada-out. The two effects are layered for a fixed

period of time e.g. 0.5 seconds (12 frames).

e A Wipe: This is a virtual line going across the screeramitg the old scene and displaying a new scene.

It also occurs over more frames.

A number of algorithms for video shot detection édeen proposed in the recent time. A comparativeysof
two shot boundary detection approach: dual treeptexnwavelet transform and block matching algoritidndone to
investigate the detection of edits [1]. An approheled on segment selection and singular valuengezsition (SVD) to
speed up the SBD. In it, the positions of the #lmndaries and lengths of gradual transitions exdigted using adaptive
thresholds and most non-boundary frames are disdaaitlthe same time [2]. A novel approach for psetey encoded
video sequences prior to complete decoding propaseglgorithm which first extracts structure featufrom each video

frame by using dual-tree complex wavelet transform.

Then, spatial domain structure similarity is conguutbetween adjacent frames. The declaration of shot

boundaries are decided based on carefully chosesshblds. [3]. This approach combines two methodmaty:
Block based Histogram difference and Block basedi®an distance difference for SBD. [4]. A new aggzh for key
frame extraction based on the block based Histoglidference and edge matching rate. Firstly, thstdtiram difference
of every frame is calculated, and then the edgekeo€andidate key frames are extracted by Prepétator. [5]. A fuzzy
colour histogram-based shot-boundary detectionriitgp specialized for content based copy detecsipplications. [6].
This a new approach to detect shot boundary basedotion estimation for uncompressed video Thistlgm proposes
the concept of frame comparison and the adaptikesiiold. [7]. A Model-Based Shot Boundary Detectitethnique
Using Frame Transition Parameters by formulatethérastimation scheme using the previous and thefraxes. [8].
An algorithm that is efficient for action moviesteios. Conventional shot boundary detection (SBQprithms have
limitations in handling video data that containtfdiemination changes or rapid motions of objeat&l background based
on the combination of two motion features: the rfiedidisplaced frame difference (DFD) and the bledke motion

similarity. [9]. A Novel approach for Shot Deteatibased on Graph Theory.

At first the feature of colour is extracted, thegiimilarity of video frames is defined. Then thdeo frames are
divided into several different groups through perfing graph-theoretical algorithm. [10]. An innoivat shot boundary
detection method for news video based on videocblsgggmentation and tracking. It combines threenrteghniques: the
partitioned histogram comparison method, the vidbfect segmentation and tracking based on wavelalysis. [11].
The approach presents mapping of space of interefrdistances onto a new space of decision bettexdso achieving a
sequence-independent thresholding. This mapping &intonsider frame ordering information within ttteesholding

process; it is based on the parametric modellingp®fpatterns that transitions generate on thamliss [12]. An approach
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based on Real-Time Shot Change Detection over ®©MREG-2 Video describes a software module for witbamporal
segmentation, which is able to detect both abregmsitions and all types of gradual transitionsréal time. [13]
Comparison of several shot boundary detection daskification techniques and their variations idahg histograms,
discrete cosine transform, motion vector, and blatktching methods. The performance and ease oftisgjegood
thresholds for these algorithms are evaluated based wide variety of video sequences with a godaxi ah transition

types. [14]

In this paper we introduce a graph theoretic conaemmely dominant set for video shot boundary a&ie.
Dominant sets are defined as a set of the nodesgraph, mostly similar to each other and dissintitathe others.
In order to achieve this goal, shot boundariesdatermined by using simply histogram differencedbrupt and standard
deviation of pixel intensity using contrast chamgeameters for gradual transition between consedtemes. Proposed
method works on nodal difference analysis that wans graph using frames in the testing sequenaehBrame in the
sequence corresponds to a node in the graph, véhedege weights between the nodes are calculatesiby pair-wise
dissimilarities of frames. By utilizing the compmednformation of the graph, its discontinuities areasured and compared
against a threshold level. The threshold valuéfisrént for both abrupt and gradual transitionlirting fade in, fade out,
dissolve. The simulation results indicate that heposed algorithm can be a promising approachalfoupt and gradual

shot boundary detection.

A graph is a symbolic representation of a netwantt af its connectivity. It implies an abstracticitloe reality so
it can be simplified as a set of linked nodes. @rdpeory is a branch of mathematics concerned atmuwtnetworks can
be encoded and their properties measured. It hars &eriched in the last decades by growing inflasrfcom studies of
social and complex networks. A graph representstaoSelements and a set of pair wise relationsbigtsveen those
elements. The elements are called nodes or vertoelsthe relationships are called edges. Formalgraph G is defined
by the sets G = (V, E) where V and E represenexezind edge respectively. We may denote ‘theeitex as vie V, and

the i-th edge as @ E. Since each edge is a subset of two verticesnayealso write eij = {vi, vj}.

Each edge is considered to be oriented and sones exdiglitionally directed. An orientation of an edgeans that

each edge ef E contains an ordering of the vertices, vi and vij.

ALGORITHM DESCRIPTION

For using this algorithm first step towards the raygh is to convert test video containing edit efdike fade,
cut etc into its video frame. We divide each frame its sub component. The elements of frameskaosvn as node or
vertices and the path joining the node with othestento form a tree pattern is called edge. A giapiways represented

by G = (V, E). With this node we form a tree paitbased on the number of available nodes.

The dissimarilites between the tree pattern so forsults in frame difference. This difference iscakated in
terms of histogram difference for abrupt changecWtis insensitive to changes in colour, luminaneeaise there is a
sudden change between two adjacent frames so nlaritiynexist there. In case of gradual, we seeut@nchanges in
luminance, colour, and motion of both camera anck@wund which is very frequent. So for this we s$andard
deviation of pixel intensities in combination wittontrast change feature, to calculate frame diffege It deals with
colour, intensity feature including motion and lmamce characteristics. Proposed algorithm is teftedseveral

video e.g. sports, animated, wildlife, cartoonjattmovies etc.
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The detection algorithm usually tries to point ¢l visual discontinuities by monitoring some disarities
computed by using a combination of the above maatiotechniques. The measured values are comparednte
threshold value, and a boundary is declared ifviilae exceeds the threshold. Usually the valuegbebserved during
abrupt cut transitions are much larger than thaindugradual transitions, and therefore highergshodds can be used for
spotting only cuts. The abrupt transition values/Jfeom cut to cut, and sometimes all the tranagicannot be identified
using a fixed threshold value. An adaptive threshedlue can also be used. Adaptive threshold meathar average
discontinuity within a temporal domain. Gradualns#ion need lower threshold values. One methosptat the gradual
transitions is the twin-comparison approach, whex thresholds are defined: higher Th for abrugs @nd lower Tl for
gradual transitions. In this approach the cutsfissedetected using the higher threshold, and tfoethe remaining video
Tl are used to spot the gradual transitions. Tlgerahm tries to spot groups of succeeding diffeeenvalues that all
exceed the lower threshold. If the sum of theséeihces also exceeds the higher threshold vahig gtoup is then

referred as a gradual transition.
RESULTS
The output observe for different videos is as folo

For Abrupt Transition

Frame-50
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Figure 1: Frames with Abrupt Transition
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Figure 2: Output for Hard Cut (Abrupt Transition)
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For Video with Gradual Transition

Video with Dissolve Effect

il
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Frame-312 Frame-313 FranB14 Frame-315

Frame- 315 Frame- 316 Frame- 317 Frame- 318 Framgl19 Frame- 320

Frame- 321 Frame- 322 Frame- 323 Frame- 324 Fram325 Frame- 326

Figure 3: Frames for Gradual Transition
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Figure 4: Output for Dissolve Transition (Including Dissolve Effect as Well as Motion and Luminance)
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Frame-634 Frame-636 Frarb87 Frame-638

Frame-639 Frant&0 Frame-641 FFna-642 Frame-643

Frame-644 Frame®4 Frame-646 dfne-647 Frame-648

Frame-649 Frants0 Frame-651 [Fna-652 Frame-653

Frame-654 Framé&®s Frame-656 dme-657 Frame-658

Frame-659 Frare®0 Frame-661 Frame-662 Frame-663

Frame-664 Frant&b Frame-666 Frame-667 Frame-668

Frame-669 Fre-670 Frame-671 Frame-672 Frame-673
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Frame-674 Frant&b Frame-676 Frame-677 Frame-678
Frame-679 Fram&® Frame-681 Frame-682 Frame-683

Frame-684 Frant8b Frame-686 Frame-687 Frame-688
Figure 5: Video with Fade in and Fade out Effect
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Figure 6: Output for Fade in and Fade out Transition (Including Effect of Motion and Luminance)
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Figure 7: Video with Wipe Transition
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Figure 8: Output for Wipe Transition

CONCLUSIONS

In this paper we proposed a newly develop methocbimjunction with the advantageous feature of piedd
method. Our framework has been done towards thectieh problem during different occurring transiiso We used
nodal analysis concept for efficient result anddreaiccuracy. We tested on different videos an@&mestheir result and

measure its performance for various design paramel@e result presented in this paper show thdalnanalysis can be
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used very successfully in this area. Shot bounslatie represented with prominent high value pea#éistair positions are

detected using proper thresholding. If combinedwéixt features, the shot detection performanceldvimoprove greatly

in future beside this we can use other object lenfefmation like key frame extraction, audio fe@tu

REFERENCES

1.

10.

11.

12.

13.

14.

Ravi Mishra, S. K. Singhai, M. Sharma (2014)“Congtime study of block matching algorithm and du&etr
complex wavelet transform for shot detection inedd’ —Electronic system, Signal Processing and QCaimgp

Technologies International Conference (ICESC), 2BEE 3° International.

Zhe Ming Lu and Yong Shi (2013) “Fast Video ShotuBdary Detection Based on SVD and Pattern
Matching-"Image processing IEEE Transactions (VauR, issue: 12).

Ravi Mishra, S. K. Singhai, M. Sharma (2013) “Vidslwot boundary detection using dual-tree complexeled
transform” -Advance Computing Conference (IACC)120EEE 3" International.

Sowmya R, Dr. Rajashree Shettar (2013) “Analysid &ferification of Video Summarization using Shot
Boundary Detection”, American International Journaof Research in Science, Technology,

Engineering & Mathematics, 3(1) pp.82-86

Mr. Sandip T. Dhagdi, Dr. P. R. Deshmukh (2012) yKeame Based Video Summarization Using Automatic
Threshold & Edge Matching Rate” International Jalrnof Scientific and Research Publications,

Volume 2, Issue 7.

Onur Kugiktung et. al (2010) “Fuzzy color histogrbased video segmentation Computer Vision and Image
Understanding - CVIU, vol. 114, no. 1, pp. 125-134.

Gang Zhang Wenlong Wang Xiaoyan Kuang Yue Niu “AWNghot Boundary Detection Approach Based Motion
Estimation of MPEG-4" Management and Service Sa@e@6009. MASS '09. International Conference on 2009

Partha Pratim Mohanta, Sanjoy Kumar Saha, (2012)niée, IEEE, and Bhabatosh Chanda[2012] Member
IEEE, “A Model-Based Shot Boundary Detection Tedmei Using Frame Transition Parameters” IEEE

transactions on multimedia, vol. 14, NO. 1.

Min-Ho Park, Rae-Hong Park, and Sang wook lee (ROEfficient Shot Boundary Detection Using Blockwis
Motion-Based Features”

Wenzhu Xu & Lihong Xu (2010) “A Novel Shot Deteatid\lgorithm Based on Graph Theory”.

Jinhui Yuan, Huiyi Wang, Lan Xiao, Wujie Zheng, miain Li, Fuzong Lin, and Bo Zhang [2008] “a shot
boundary detection method for news video based ljecb segmentation and tracking” IEEE transactions

circuits and systems for video technology, vol.d4., 2.

Jesus Bescos, Guillermo Cisneros, José M. Martile® M. Menéndez, and Julian Cabrera (2005) “Ai&thi

Model for Techniques on Video-Shot Transition Détet |IEEE transactions on multimedia, vol. 7, 20.

Jesus Bescos (2004) “Real-Time Shot Change Detecter Online MPEG-2 Video”. IEEE transactions on

circuits and systems for video technology, vol.dd., 4.

John S. Boreczky & Lawrence A. Rowe (1996) “Compami of video shot boundary detection techniques”
journal of Electronic Imaging/ April 1996/ vol. 5(2



.

Best Journals

Knowledge to Wisdom

/ Submit your manucript at editor.bestjournals@gmail .com
Online Submission at http://www.bestjournals.in/submit_paper.php




