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Abstract

Simple and robust local powerful descriptor caM¥dber Local Descriptor (WLD), which is put forward
for detecting duplicated videos. Matching basedoothogonal moments has high computational complexi
especially for high dimension. Thus, to reducetiime complexity video is segmented into frame bintwhreshold
segmentation and key frames are extracted from segment. Then, WLD descriptor is incorporatedféature
extraction from each frame. Specifically, WLD cantgf two components one is excitation and otheriisntation.
We use both these components to construct WLD driato feature.Finally matching takes place betwdsn t
features extracted from the reference video andattyeet video to check whether it is a duplicatedriginal video.
The proposed method is more powerful to differasis@s, photometric and geometric transformatiorthénframe
and detect the copied videos effectively with lessputational complexity.

Keywords: Copied video detection, SIFT descriptor, Orthaanoments, Keyframe, Dual threshold segmentation,
transformations.

Introduction
With the rapid improvement of search.Hence,thematchingresultsare then analyzedand
multimediatechnologies,the cost of image, videtad thedetectionresultsarereturned.

collection, creation of frames,and storage Off-line
|:> ;Z‘:l‘rt::u; |:> ?:;':::m |:> Feature
Extraction Database

isbecomingincreasinglylow.Every dayhundredsof C D
thousands ofvideoare created or generated and |Reference
published. Amongthese  huge volumesof videos or
images there exist thelarge numbersofcopies ornear

Video
Database

duplicatevideos. Asasignificance,aneffectiveand  oaine |

efficientmethod for video copy detection hascdime Keyframe Keyframe Similarity
more and more important.Theintentionofdetecting -Q[F“m“““] [{;‘.‘::{;,J,JQ Search
copied videoistodecidewhether
aqueryvideosegmentisacopyofavideofromthevideodatab Craph-based Vides

ase.Acopy may have the impact (:j
ofvarioustransformations like cam-cording, picture

picture, crop, shift, contrast, blur, change of Fig.1Frameworkofvideo copydetection.

gamma.Fig.1shows theframeworkofcontent-basedvideo
copy detection framework.ltiscomposedoftwo parts:  Autodual-Threshold Method

1) An offlinestep. Keyframesareextrincatedfrom the Auto dual-threshold method is
referencevideo databaseand featuresare extramtedfi;sedtodropunwanted excessivevideo frames.
these  frame  keyworks.The  medium  alonghismethodology segments thecontinuous videoframes
withextractedfeaturesshouldbe robustand effectve intovideo segmentsby
transformationsby which the video or sequencemaycludingtemporalredundancyofthevisual —information.
undergo through this.Also, thefeatures and framresea Thismethod hasthetwo main characteristics.First,

storedin an [indexing structuretomakgwothresholdsare used.  Specially,onethreshold

similaritycomparisonefficient. fordetectingabruptchangesof  visual information
2)Anonlinestep.Featuresareextractedfrom thefframes and another thresholdfor gradual chang

targetvideosand comparedtothose stored in the

referencedatabase with similar
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Yideo time direction

i > Weber's Law
e ‘ Weber's law states that the ratio of the
fe—Segment 1—p Ff:cnmcmZa Segment m > increment threshold to the background intensityais

‘ constant. This relationship, known since as Weber's
Law,and it can be expressed as,

il

C C, % =K (1)
! . where\Irepresents the increment threshold (just
Key frame Location frame noticeable difference for discriminationjepresents the
Fig.2 Auto dual-thresholdmethod initial stimulus intensity and ksignifies that the
Second, twthresholds valuese proportion on the left side of the equation remains
calculate@ddaptivelyaccordingvideo constant despite of variations in theerm. The fraction
content.particularly, the higher thresholdTh =  Al/lis known as theWeber fraction.
H+ag.whergiand o are the mean and Differential excitation . _ _
standardeviatiorofvalues Differential ~excitation is the intensity

differences between its neighbors and a currerdl @ig
the changes of the current pixel. Specifically, a
differential excitatiore(Ic) of a current pixelis computed
as follows, where Icdenotes the intensity of therent
pixel; li (i=0, 1, ...p-1) denote the intensities pf
neighbors of Ic(p=8 here).

betweencontigiousframesndo is suggesteid be
betweedand @&ccordingto empiricalstudyhe
lowthreshold is fixedto bebXTh,wheréisselected
from the range of 0.1-0.5.Therhe auto dual-
thresholdmethodoeliminateheredundantframes
isshownnFig.2.

From each videosegment three frames are

P-1
_ -1,
extracted, they arbe first frame, the [Iofli|l wipgn | el = eroim ;( I, )]
keyframend the last frame dhis segmenFEor Ir| Io | I Igcias— i
i i 3 [ = arctan ;)
video sequence matchinthe keyframes used I I | 1, Y (IR(HB)_IR(HE)

where thefirstand thelastframes are usediriding 5
outhe segmerlbcation for copy detectionand ©)
matchingEactsegmerisdesignated acontinuous Where, R(x)=mod(x.p)

ID numbealon the timedirection. Fig.3shows ) .
g g To computee (Ic), first calculate the differences

arexampleideo segmented byusing autdual- b . iahb g -
thresholdmethodForexample, AShoes shownin ~ Petweenits neighbors and a center point:

the figure, and also itcan befurther segmented fairrap :A,Ii =Li-I ©)
throughoutinto m Segmentsytheauto dual- BY webersAI?w
thresholdmethod. fratioary) =T 4)

. Subsequently, we consider the neighbor effectshen t
Weber Local Descriptor (WLD) current point using a sum of the difference ratios:

Weber Local Descriptor (WLD) is simple, very Al -1 Al

powerful and robust local descriptor. It is based Sum( )_ i=0 (_) (5)

Weber’s law, states the fact that human percepifom To increase the powerfulness of a WLD to noise,

pattern depends on not only the change of a stigruln  arctangent function is used as a filterfgum(-).

also the original intensity of the stimulus. Paurtarly, Li-le)] _ li-Tc

WLD contains two components: its differentia aretan [Z ( le )] aretan [Z ( le )] ©)

excitation and its orientation. Differential exation is a >0+€ (I€) is computed as:

function of the ratio between the relative intepsite(I.) = arctan [Zf;ol (III_—IC)] @

diffe_rence_s of its neighbors a_lgainst a c_urren?_lpﬂmj Note thate(Ic) rcnay take a minus value if the

the intensity of the current pixel. An orientatianthe jnensities of neighbors are smaller than that ofiment

action of orientating current pixel relative to @n ivel Intuitively, if e(Ic) is positive, it simulates the

positions. For a given image, we use the diffeenticase that the surroundings is lighter than theecurr

excitation and the orientation components t0 CORS® iva| |n contrast, ife(Ic) is negative, it simulates the

concatenated WLD histogram feature. case that the surroundings is darker than the murre
pixel.By this means, we attempt to preserve more
discriminating information in comparison to usirget
absolute value of(Ic).
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Orientation S _represent the match betweehandc/.To find out
For the orientation component of WLD, it isyhether there exists an edge between two
calculated as: vertexes,two calculations are performed.
(1) = arctan (%) 8) Time direction consistency: For Mij and Mim, if
R(i+6)™'R(i+2) there exists (i-)*(j-m) then Mij and MIm satisfyjhe

wherd;(i=0,1,.. p/2-1) are the neighbors of a currenfime direction consistency.
pixel, p is the number of neighbor®(X) is to perform  Time jump degree: For Mij and MIm, the time jump

Epr? mOdUIt‘_JS ?per?tiort]., i.e_.,R(x)f=||”|nod(?(,p) degree between them is defined as
e Quazrs ization func |on9|s as1 ollows: Atd = max(|t; — ], |t]- — t,.))(10)
p(0) ==mandt =m0¢H—2n + —] , T] 9)
T /T 2 .
WLD histogram There exist@anedge betweetwo vertexes,

The WLD features for each pixel are computetithefollowingtwo requirementaresatisfied:
are encoded into a histograr. The differential

excitations are then grouped &ssub-histogramgH(t) 1.The two  vertexes should meettime
(t=0, 1, ...,T-1), each sub-histograhi(t) corresponding direction compatibility.

to a dominant orientation. Subsequently, each sub- 2. Thetimejumpdegree _
histogram H(t) is evenly divided into M Requiremeriindicateshat thevideo
segments,.Furthermore, a segmiént,is composed 08 subsequem_:etemponaﬂderbe_tweerthetarget video
bins, i.e.Hm,={hm,t,$, =0, 1, ...,S1 and query videanustbe consistentf Requirement

lismeet,Requiremegisused toonstrainthe
timespan oftwmatching resultsbetweethequery
video and the target video. Eventhoughthe timespan
exceeds @ertain threshold,alsaisconsiderethat

Animage A WLD histogram

. bt iod 1 there does not exsrtain
T correlationbetweehetwanatchingresults.
m"“L”';"’” i ,J—> LT e ~MM Step4: To find
[o-e0 } REER thelongestpathinthematchingreguiph.®archingo
i L i _)f_LJ’_ﬁi ! melongespaths inthe matchingresult graph is the
U ol | 1 i} 1R M problem. These longespathsan find outot only
» UL L el the location ofthe video copies but alsothe time
3. An illustration of WLD histogram for a given Image length of thevideocopiesThe methodaan searclthe
longest path betweetwoarbitrarywertexes
Graph Basediideosequencenatching  inthematchingresultgraph.
Methodfor Videocopy Detection Step5:Output
A new graph-based videssequence theresultofdetection.lthasmorethanonepath
matching method thatmake use orngpathforeachvertex aghematchingesult
ofthevideo’semporal characteristics to solve the graphAsinFig.5 forthevertexes M29M1;76and

problem of the efficiency of video copy M2:76they have no path to other vertexes.For
detectionThen the proposed graph-baseddeo M1:2gfour pathsre available.Accorahgly,we can
sequencematchingmethod forvideo COpY get somediscretepatfsom the matching result
detectiomspresenteasollows: graphthus easy todetect more than onecopy

Stepl:  Videos  areSegmented  intothevideqsegmentsyusing thisechnique
framesandfeatures are extracted fromthe
keyframesAccordingothe
methoddescribedSection 2,
weperfornthedual threshold technique
tosegmernhevideo sequenceand then extract
SIFTfeaturesfthekeyframes.

Step 2: Query video and target video are = — @‘ =
matched.Assume that Q. = {c?,cJ ¢} and '
To = {cT,cf cT} are the segments sets of the Fig.4 Matching results between query video and targf
query video and target video from step 1. video.

Step 3: Generate the matching result graph
according to the matching results.The verféy

Results
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The purposefthis studyisto
copyvideosin large video data set.Inthést, we
approaulfith orthogonal
moments. Wecompar¢he time complexity
and accuraayf our
Descriptor with the existing method The time

compar¢he proposed

proposed

Weber’'s Local

detect the

the operations
consumes less time where the operations involved in
orthogonal moment is multiplication which consumes
more time The number of features extracted in W&.D
high , hence automatically the accuracy of copy
detection is high in WLD compare to orthogonal

ISSN: 2277-9655
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involved is only addition, which

complexity is low in the proposed method because amoment.

No of No of keyframe No of Feature
Frames Key detection Features extraction
frames
120 11 0.025s [11 x 3 x 360] 0.94s
119 11 0.006s [11 x 3 x 360] 0.88s
119 10 0.003s [11 x 3 x 360] 0.79s
No of No of keyframe No of Feature
Frames Key detection Features extraction
frame
120 11 0.025s [11 x 3 x 256] 2.06s
119 11 0.006s [11 x 3 x 256] 1.98s
119 10 0.003s [11 x 3 x 256] 1.81s
Conclusion

WLD based video sequence matching method
can be used efficiently for detecting the copied

video.Since,matching based on orthogonal
descriptor has high computational complexity.

moment
Thuas,

reduce the time complexity video is segmented into
frame by Twin threshold segmentation and key frames
are extracted from each segment. Then, WLD descript
is incorporated for feature extraction from eacinfe.

Finally matching takes place between the

features

extracted from the reference video and the targgos
to check whether it is a original video or duplezht
video. Experimental results also shows this metteul
be used efficiently for detecting the copied videith

less computational complexity.

References

[1] Jie Chen, Shinguang Shan, Guoying Zhao,

“WLD: A Robust Local

Image

Descriptor”,IEEE Transaction on pattern

analysis and intelligence,Vol.32,
September 2010.
(2]

Tan, “Real-Time

no.9,

X.Wu, C.-W. Ngo, Mauptmanmnd H.-K.
Near-

DuplicateEliminatioiorwWeb Video Search

with Content

and

Context, JTEEETrans.Multimedia,vol.11,n0.2,p

p. 196-207, Feb.2009.

WLD Feature extraction time
Orthogonal moment extraction time

3

2.5 A

2

Time (sec)
[EnY
=

o
(%3]
1

Orthogonal moments WLD

(3]

(4]

(5]

(6]

[7]

(8]

7.Time complexity comparision
TRECVID 2008Final ListofTransformations,
http:/www.nlpir.nist.gov/projectsit20
08/acive/cy.detection/final.cbcdideo.
transformations.pd2008.
Final CBCDEvaluation Plan TRECVID 2008
(v1.3)http://wwwnlpir.nist.gov/ projects
/tv2008/ Eval uation-cbcd-v1.3.htm,2008.
O.Kdcuktunc, M.Bastan, U.Gudukbay, and

O.Ulusoy, “VideoCopy Detection Using
Multiple Visual Cues and MPEG 7
Descriptors,’J. Visual Comm. Image
Representation, vol. 21, pp. 838-849, 2010.
M. Douze, H. Je" gou, and C. Schmid,
“An Image-Based Approach to Video
Copy Detection  with Spatio-Temporal
Post-Filtering,” IEEE Trans. Multimedia,
vol. 12, no. 4,pp. 257-266, June 2010.
M. Douze, A. Gaidon, H. Jegou, M.
Marszalek, and C. Schmid, TREC Video
Retrieval Evaluation Notebook Papers and
Slides: INRIA- LEAR'’s Video Copy Detection
System, http://www-nlpir.nist.gov/
projects/tvpubs/tv8.papers/inria-lear.pdf, 2008.
A.Hampapuand
R.Bolle;ComparisorofDistance Measures
forVideo Copy
Detection, Proc.IEEEInt'IConf.Multimedian

d Expo(ICME),pp. 188-192,2001

http: // www.ijesrt.conC)lI nternational Journal of Engineering Sciences & Research Technology
[1745-1748]




