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An Exploratory Survey on Digital Images for 

Multimedia Forensics 

Abstract—i Determiningi thei authenticityi ofi ani imagei isi nowi 

ani importanti areai ofi research.i Thisi reporti attemptsi toi 

classifyi whetheri ai digitali imagei isi ai genuinei imagei ori isi ai 

manipulatedi versioni ofi somei authentici image.i Surveyi 

describesi thati thei reliabilityi ofi digitali visuali informationi hasi 

beeni scrupled,i duei toi thei easei ini counterfeitingi bothi itsi 

origini andi content.i Digitali imagei forensicsi isi validatingi thei 

authenticityi ofi imagesi byi thei identificationi ofi thei imagingi 

devicei thati capturedi thei image,i andi thei detectioni ofi trailsi ofi 

forgeries.i Ani overviewi ofi passivei imagei authenticationi andi 

thei existingi blindi forgeryi detectioni techniquesi arei reviewedi 

andi techniquesi discussedi toi detecti thei fakei regionsi ini thei 

picture.i Ai thoughti giveni toi distinguishi copiedi localesi 

notwithstandingi wheni thei duplicatedi segmenti havei experiencei 

posti handlingi operations.i Thisi paperi portraysi passivei digitali 

picturei forensici methodologiesi fori identifyingi copyi movei 

falsification. 

Tamperingi meansi thei intentionali alterationi ofi imagesi fori 

maliciousi purposei [2].i Imagei alterationi includesi removingi 

ori addingi informationi ini thei imagesi andi mainlyi therei arei 

twoi typesi ofi tamperingi methodsi singlei imagei tamperingi 

andi compositei imagei tampering.i Ini singlei imagei tamperingi 

therei i isi usagei ofi singlei imagei whetheri ini compositei i 

imagei tamperingi twoi ori morei imagesi usedi fori alterationi [1]. 

Keywords—i Copyi movei forgery;i imagei forensics;i imagei 

tampering;i geometrici distortion;i passivei techniques 
Fig.i 1i Thei doctoredi imagei depictingi Jeffreyi Wongi Sui Eni whilei 
receivingi thei awardi fromi Queeni Elizabethi II,i publishedi ini Malaysiani 

dailies,i andi thei originali picturei ofi Rossi Brawni receivingi thei Orderi ofi 

thei Britishi Empirei fromi thei Queeni (b)i [1] 
I.INTRODUCTION 

Imagesi andi videosi havei becomei thei maini informationi 

carriersi ini thei digitali world.i Thei expressivei abilityi ofi 

visuali mediai andi thei easei ini theiri deliveryi andi storagei isi 

suchi thati theyi arei widelyi usedi toi carryi information,i eveni 

sensible.i Todayi imagesi andi videosi arei commoni sourcei i ofi 

evidence,i bothi ini every-dayi lifei disputei andi ini courti ofi 

laws.i Togetheri withi obviousi advantages,i thei accessibilityi ofi 

digitali mediai hasi ai majori drawback.i Expertsi cani easilyi 

accessi andi alteri imagei content,i andi thereforei itsi meaningsi 

andi consequences,i withouti leavingi discoverablei trailsi asi ini 

figi 1.i Acquiringi i andi tamperingi bothi leavei somei trailsi andi 

forensici expertsi exposei thesei trailsi byi imagei processingi 

techniquesi [1].i Digitali imagei forensicsi acquiresi itsi 

techniquesi fromi digitali watermarkingi andi steganographyi 

techniques.i Imagei securityi includesi activei (digitali 

watermarking)i andi passivei techniquesi (noi previousi integrityi 

protectioni set).i Mainlyi digitali imagei i forensicsi focusesi oni 

“Digitali imagei sourcei identification”i andi “tamperingi 

detectioni techniques”i [1]. 

Imagei sourcei identificationi donei throughi thei 

tracesi producedi ini acquiringi process,i asi specifici lensi 

producesi geometricsi distortions.i Alsoi identificationi ofi 

sourcei devicei isi donei throughi sensori imperfectioni qualities,i 

andi propertiesi ofi thei i i i imagingi i i i devicesi i i i likei i i i colori 

i i i relatedi i i management. 

Activei andi passivei twoi maini techniquesi usedi fori imagei 

forgeryi detectioni ini whichi activei needsi somei pre-
processingi likei includingi digitali watermarkingi andi digitali 
signaturei ini images,i whetheri ini passivei therei isi noi needi ofi 

previousi integrityi protectioni mechanismi [1].i Duei toi highi 

impacti wei reviewedi herei passivei techniquesi mainly. 

II.FORGERYi INVOLVINGi SINGLEi IMAGEi ANDi 

MULTIPLEi IMAGESi FORi SOURCEi OFi 

TAMPERING 

Ini forgeryi withi singlei image,i forgersi copyi ai portioni ofi 

samei imagei andi replacei iti withi lefti placei fromi deletioni 

knowni asi copy-movei technique.i Toi makei forgeryi morei 

hidei ablei forgersi performsi somei posti geometrici transformsi 

suchi asi rotation,i scalingi andi reflectioni oni thei copiedi 

regions,i alsoi mattingi andi blendingi [3,4].i Seami carvingi wasi 

ai powerfuli tooli fori objecti removali ini images.i Basicallyi 

seami isi connectedi pathi ofi pixelsi increasei monotonicallyi 

includingi ai pixeli peri row.i Fori specifici regioni iti isi ai veryi 

usefuli andi accuratei tooli fori objecti removali [5]. 
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Forgeryi usingi multiplei imagesi usedi thei insertioni ofi 

materiali fori onei imagei carriesi fromi differenti imagei ori 

images.i Fori non-detectablei compositioni iti requiresi somei 

geometrici transformationsi i i likei i i scaling,i i i rotation,i i i 

translationi i i etc.i but 

estimatedi calculationi ofi thei probabilityi fromi whichi eachi 

pixeli toi bei correlatedi withi itsi neighboringi pixels.i Theyi 

showi thati fori forgedi imagei thesei probabilitiesi arei arrangedi 

ini ai periodici patterni whosei detectioni provesi thei forgeryi ini 

imagei [10].i  This 

Fig.i 2i Basici imagei forgeryi detectioni 
techniques 

transformationi producesi somei artifactsi ini thei resultanti 

image 

methodi wasi weakeri ini thei casei ofi highlyi compressedi 

images. 

Ai generalizedi frameworki fori blindi imagei forgeryi 

detectioni consistsi followingi stepsi [11]. 

Imagei preprocessing-i operationsi performsi oni imagesi suchi 

asi cropping,i transformingi RGBi intoi grayscalei image,i DCTi 

ori DWTi transformationi etc. 

Featurei extraction-i Ai seti ofi featuresi arei extractedi fromi 

imagei fori eachi classi whichi helpsi fori distinguishi withi anotheri 

classes. 

Classifier-i selectioni andi featurei preprocessingi basedi oni thei 

extractedi featuresi selecti thei classifiersi andi theni traini thei 

classifiersi usingi thei seti ofi imagesi andi thei basisi ofi whichi 

findi somei parametersi fori thei classification. 

Classificationi -i toi discriminatei thei giveni imagei andi 

classifiedi iti intoi whetheri thei imagei wasi forgedi ori originali 
one. 

Posti processing-i ini somei ofi thei forgeries,i toi hidei thei 

artifactsi ofi thei forgeryi likei ini copy-movei somei posti 
processingi involvesi localizationi ofi forgedi image. 

Ini copyi movei ori regioni duplicationi forgeryi partsi ofi 
originali imagei isi copiedi andi movedi toi ai desiredi locationi 

andi pasted.i Sincei thesei areasi arei similari colori andi noisei 

variationi propertiesi soi difficulti toi humani eyei toi findi 

inconsistenciesi ini imagei statisticali properties.i Langillei andi 

gongi proposedi k-i dimensioni treei toi searchi thei blocksi withi 

similari intensityi valuesi usingi matchingi techniques.i Zeroi 

normalizedi crossi correlationi wasi usedi asi ai similarityi 

measurei andi accuratei outcomei occur.i Luoi et.al.i Introducedi 

copy-movei forgeryi detectioni andi localizationi methodi [11].i 
Theyi dividei thei imagei intoi overlappingi blocksi andi finallyi 

identifyi thei possiblei duplicatedi regionsi usingi intensityi 

features.i Iti hasi alsoi ai loweri computationali complexity.i 
Mynai et.i al.i Usei logi polari coordinatesi i i andi i i waveletsi i i 

transformi i i toi i i detecti copy-move 

histogramsi whichi arei sometimesi detectablei soi thei 

forgeryi also.i Sometimesi somei 3-Di modeli usedi fori 

compositei ini thei originali imagei toi fulfilli thei forgeri aims,i 
mainlyi toi modifyi faciali expressioni ini videoi rewritingi 

techniquesi [6]. 

III.METHODSi FORi FORGERYi DETECTION 

Ini copyi movei attacki thei alteredi areai havei somei 

intrinsici propertiesi whichi arei differi fromi resti ofi images.i 
Fridrichi J.i eti al.i proposedi ai DCTi representationi ofi imagei 

segmenti basedi oni abovei tracesi toi findi forgeryi ini [7].i DCTi 

coefficientsi arei indexedi andi adjacenti similari pairsi arei 

consideredi asi tamperedi regions.i Basedi oni thesei coefficientsi 

histogrami isi builti fori no.i ofi matchingi segmenti separatedi byi 

samei distancei andi higheri probabilityi ofi thati thei segmentsi 

belongsi fromi copy-movei region. 

Anotheri approachi basedi oni principali componenti 
analysisi fori imagei segmentsi wasi proposedi byi Popescui andi 

Farid.i Iti hasi higheri calculationi poweri withi lessi cost.i Iti 
showsi lessi no.i ofi falsei positivei matchesi andi lessi imagei 

degradation.i Limitationsi ofi thisi approachi werei thei posti 
processingi operationsi likei scalingi andi rotationsi performedi 

oni tamperedi imagei hidesi thei forgeryi [8].i Zhangi et.i al.i 
Proposedi detectioni ofi forgedi regioni basedi oni analyzingi thei 

shadowi geometrici photometricali properties.i Iti isi donei byi 

relatingi ani objecti whichi isi illuminatedi byi ai pointi lighti 
sourcei andi itsi shadowi oni ai plane.i Fori thisi purposei usei 

shadowi maltei valuei alongi withi itsi boundaryi pointsi andi 

makei ai histogram.i Thisi methodi hasi limitationsi ifi thei imagei 

isi infinitelyi fari awayi toi lighti sourcei andi alsoi therei isi 

manuali selectioni ofi shadowi boundariesi takei placei [9].i 
Againi thei i popsecui i andi i Faridi i usesi i thei i expectationi i 

algorithmi i i  for 
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forgeryi whichi isi lateri usedi asi logi polari fasti fourieri 

transform.i Thisi processi isi basedi oni rotationi andi scalei ini 

variationi andi iti hasi alsoi ai loweri computationali complexity.i 
Dybalai et.i al.i Givesi cloningi detectioni methodi basedi oni 

filteringi operationi andi nearesti neighbori searchi approach.i Iti 
usesi singulari value 

river,i i mountains) producesi i ai i significanti i numberi i  ofi i 

falsei matches. 

DCT(discretei cosinei transform)i hasi beeni widelyi usedi 

toi representi i thei i imagei i ini i frequencyi i domain.i i Iti i hasi i 

abilityi to 

Fig.i 3i Ai generalizedi frameworki fori blindi imagei forgeryi 
detection 

representi mosti ofi thei intensityi distributioni withi feweri 

values.i Soi thei nexti forgeryi detectioni algorithmi isi basedi oni 

DCT.i Thei DCTi basedi methodi usesi thei DCTi coefficientsi toi 

showi thei overlappingi blocks.i Thei DCTi coefficientsi arei 

arrangedi ini zigzagi orderi toi keepi thei lowi frequencyi 

coefficientsi togetheri andi beforei thei highi frequencyi 

coefficientsi ini thei rowi order.i Thei algorithmi stepsi arei asi 

followsi [13] 

decompositioni fori featurei vectori dimensionalityi reductioni 

andi waveleti transformationi fori duplicatedi ori copiedi regioni 

detection.i Anotheri approachi namedi asi scalei invarianti 
featurei transformi (SIFT)i isi usedi whichi isi stablei withi 

respecti toi changesi ini illuminationi ofi sourcei light,i rotationi 

andi scalingi relatedi toi clonedi regioni [11]. 

Existingi digitali imagei technologyi providesi variousi 

Processingi toolsi thati cani bei usedi fori tamperingi whichi 

cannoti bei easilyi identified,i eveni byi skilledi professionals.i 
Thisi hasi createdi seriousi problemsi abouti thei usei ofi digitali 
imagesi ini areasi thati dealsi withi sensiblei information,i suchi 

asi medicali andi militaryi applications.i Additionali post-
processingi operations,i whichi couldi abradei thei localizationi 

performance,i shouldi bei considered.i Fori example,i thei 

detectioni ofi forgedi areasi modifiedi byi JPEGi compression.i 
Thisi concerni wasi firsti discussedi byi Mynai eti al.i Here,i 
overlappingi blocksi ofi discretei waveleti coefficientsi withi 

loweri resolutioni arei mappedi toi log-i polari coordinates.i Thei 

resultingi blocksi arei sortedi andi examinei toi identifyi similari 

pairs.i Thei formedi pairsi arei filteredi byi removingi thosei 

blocksi thati doi noti fulfilli thei similarityi criteriai ini thei 

particulari waveleti resolutioni levelsi [11].i Forensici 

techniquesi aimedi toi imagei interpolation,i couldi bei identifyi 

regionsi alteredi byi rotationi andi scaling.i However,i clonedi 

areasi affectedi byi geometrici distortionsi thati doi noti requirei 

interpolationi (e.g.i reflection)i wouldi goi unmarkedi byi thesei 

methods.i Ai newi forensici methodi reviewedi toi detecti andi 

localizei copiedi regionsi thati havei undergonei reflection,i 
rotationi and/ori scalingi andi JPEGi compression.i Toi performi 

ani efficienti search,i ini termsi ofi storage,i overlappingi blocksi 

ofi pixelsi arei mappedi toi 1-Di descriptorsi derivedi fromi log-
polari maps.i Then,i featurei vectors,i extractedi fromi eachi 

block,i arei usedi toi decreasei thei computationali costi ofi thei 

searchi stage.i Finally,i ai filteringi ori refinementi stagei hasi 

beeni giveni toi deali withi duplicatedi regionsi thati havei 

undergonei geometrici changesi [12].i Ai problemi generallyi 

facedi byi thisi methodi isi toi detecti duplicatesi isi  posedi  ori  

detecti  byi  areasi  ofi  uniformi  luminancei  (e.g.i  sky, 

 Thei inputi imagei isi ai grayi scalei imagei iti cani bei 

convertedi toi ai grayi scalei imagei usingi thei standardi 

formula. 

Slidei ai fixed-sizedi squarei windowi byi onei pixeli 

fromi thei upperi lefti corneri toi thei bottomi righti ofi 

thei imagei toi dividei iti intoi overlappingi blocks. 

Applyi DCTi toi everyi blocki andi reshapei quantizedi 

coefficienti matrixi toi ai rowi vectori byi orderingi 

DCTi coefficientsi ini zigzagi order. 

Alli vectorsi arei sortedi i andi formi ai matrix. 

Fori eachi rowi ini matrixi testi itsi neighboringi rowsi 

whichi satisfyi thei conditioni thati thei somei initiali 

quantizedi DCTi coefficientsi arei same.i Asi thesei 

DCTi coefficientsi arei sufficienti toi representi thei 

majori intensityi distributioni overi thei block. 

Ifi distancei betweeni similari blocksi isi greateri thani 

somei thresholdi valuei whichi cani decidei byi somei 

trainingi sets,i andi greateri thani ai significanti amounti 

theni thei tracesi ofi copyi arei seemedi toi bei there. 











Thei giveni methodi removesi complexityi limitationsi ofi 

populari blocki matchingi algorithmsi byi modifyingi thei 

matchingi algorithm.i Thei matchingi stepi performedi afteri 

sortingi thei coefficienti array,i i noti alli rowi vectorsi i withini ai 

i fixi rangei i i i are consideredi toi bei similari buti ai morei stricti criteriai isi usedi toi 

showi thei similarity.i Thei highi frequencyi coefficientsi arei i 

supplei toi noise,i soi thei rowi vectorsi arei repudiated.i Firsti 

fewi coefficientsi representi i thei i majori intensityi distributioni 

ofi i i i  the 
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block.i Hencei thei lowi frequencyi coefficientsi musti bei eitheri 

similari ori soi closei fori thei copy-i movedi regionsi [13]. 
Thei DWT(discretei waveleti transform)i hasi beeni foundi 

toi bei ani efficienti signali andi image-processingi tool,i whichi 

cani bei usedi ini timei andi frequencyi localization,i multii ratei 

filtering,i scale-spacei analysis,i andi multi-resolutioni analysis.i 

Ini thisi study,i wei extracti thei variousi featuresi fromi thei 

waveleti coefficientsi throughi ai multileveli 2-Di DWTi [14].i 

Methodi isi basedi oni thei assumptioni thati copiedi regionsi 

musti havei severali statisticali compatibilities,i whichi otheri 

regionsi doi noti have.i Therefore,i wei cani extracti thei peculiari 

featuresi fromi regionsi fori copyi detection.i Thei methodi cani 

bei dividedi intoi seveni i stepsi asi convertingi colori imagei toi 

gray-scalei image,i dividingi imagei intoi overlappedi blocks,i 

featurei extraction,i featurei i vectori sorting,i blocki matching,i 

filteringi andi output.i Ifi thei originali imagesi arei colori 

images,i theyi willi bei convertedi toi gray-scalei imagesi firsti byi 

calculatingi ai weightedi averagei ofi thei Redi (R),i Greeni (G)i 

andi Bluei (B)i components.i Thei conversioni isi donei asi showni 

following, 

fi (R,G,i B)i =0.2989Ri +0.5870G+0.1140Bi ..(1)i . 
Ai squarei blocki withi B×Bi pixelsi isi usedi toi slidei overi thei 

imagei fromi thei upperi lefti corneri toi thei loweri righti corner.i 

Thei slidei stepi isi onlyi onei pixeli andi noi paddingi willi bei 

applied.i Therefore,i thei originali imagei withi sizei ofi M×Ni 

willi generatei (M-B+1)×(N-B+1)i overlappingi blocksi ini total.i 

Thei 2-Di DWTi isi appliedi toi eachi blocki fori twoi times.i Fori 

eachi iteration,i wei extracti featuresi fromi thei coefficientsi ofi 

lowi frequencyi detail,i horizontali andi verticali detaili ofi subi 

imagesi ini highi frequency.i Thei diagonali highi frequencyi subi 

images,i whichi mainlyi containsi noise,i isi noti used.i Fori eachi 

subi image,i somei energyi signaturesi likei mean,i standardi 

deviation,i andi averagei residuali arei computed.i Afteri featurei 

extraction,i therei arei (M-B+1)*(N-i B+1)i featurei vectorsi 

generated.i Wei comparei alli ofi thesei vectors,i twoi ati ai time,i 

toi findi thei similarities.i Becausei ofi thei computationi 

complexityi fori doingi thisi isi veryi high,i ai betteri solutioni isi 

toi sorti thei vectorsi firsti andi theni onlyi comparei ai vectori 

withi itsi adjacenti neighbors.i Consideringi thati clonedi regionsi 

wouldi havei similari features,i thei probabilityi thati theiri 

correspondingi featurei vectorsi arei locatedi adjacentlyi ini thei 

sortedi vectori arrayi isi high.i Twoi vectorsi willi bei comparedi 

ini thei matchingi stepi toi findi thei similarityi ofi thei 

correspondingi blocksi basedi oni somei limitationsi applyingi 

oni thei similarityi measurei ofi twoi coefficientsi thati arei 

assumesi toi bei close.i Fori thisi purposei Thei thresholdi valuesi 

fori eachi featurei arei computedi fromi ai trainingi seti [14].i Ifi 

thei originali imagei hasi largei smoothi regions,i similari blocksi 

cani bei foundi ini thesei regionsi wei needi toi removei thesei 

falsei positives.i Also,i ifi thei resultanti duplicatedi areasi arei 

tooi small,i theyi arei noti meaningfuli andi havei toi bei ignoredi 

asi falsei positives.i Thei abovei solutioni isi capablei ofi findingi 

thei copiedi regionsi withouti anyi priori informationi abouti thei 

image.i Comparedi toi thei DCTi basedi method,i thei abovei 

methodi hasi betteri performance,i especiallyi wheni thei forgedi 

imagesi arei heavilyi i noisedi [14]. 

Anotheri methodi usesi i 2D-Fourieri i 

Transformationi toi extracti featuresi fromi thei overlappingi 

blocks.i fixedi numberi ofi FTi coefficientsi isi usedi toi showi 

featurei vector.i Thisi methodi isi higheri efficienti eveni ifi thei 

imagei isi blurredi ori i i i compressed 

byi JPEG.i Thei methodi alsoi cani detecti multiplei copyi movei 

forgeryi [15].i Techniquesi usedi ini thei literaturei dividei imagei 

intoi blocksi andi afteri segmentationi extracti somei featuresi 

usingi thesei blocks.i Similarityi betweeni thei differenti featurei 

vectorsi indicatesi thei possibilityi ofi thei forgery.i Ini thisi 

section,i wei givei briefi explanationi ofi thei i method.i Thei 

algorithmi cani bei giveni i ini thei formi ofi stepsi asi belowi [15] 

 Inputi imagei isi smoothedi byi meani filteri withi ai 

suitablei windowi size. 

Forgedi imagei isi dividedi intoi squarei subi 

blocks.i 2D-FTi isi appliedi oni eachi blocki toi 

extracti features. 

Thei vectori createdi ini thei previousi stepi isi 

quantizedi withi byi ai factori whichi isi determinedi byi 

thei useri duringi thei detectioni algorithm. 

Thei dimensioni ofi thei featurei vectori isi reducedi 

withi somei constanti .i Thei valuei ofi constanti fallsi ini 

somei specifici rangei toi normalizei thei dimensions. 

Eachi featurei vectori isi insertedi intoi ai matrix,i 

matrixi isi sortedi toi makei thei similari vectorsi morei 

closei andi toi reducei thei falsei matches,i basedi oni 

trainingi seti somei thresholdi methodi applied. 











Mosti i worksi i ini i thisi i methodi i usei i blocki i basedi i 

approachesi to tracei i i thei i 

forgery. 

Methodi i i ofi i i featurei i i extractioni i i 

ini the algorithmsi affectsi thei accuracyi ratioi ofi thei method.i Thei i i 

i size ofi thei featurei vectorsi alsoi affectsi thei complexityi ofi thei 

approachi ini aspectsi ofi time.i Thisi worki detectsi multiplei 

copyi movei forgeryi andi robusti toi JPEGi compressioni attacksi 

eveni ifi thei qualityi factori isi low.i Oni thei otheri hand,i thisi 

worki usesi no.i ofi elementsi featurei vectorsi lessi thani Huangi 

eti al.’si methodi elementsi featurei vectorsi [15].i Soi reducingi 

thei dimensioni ofi featurei vectorsi isi anotheri qualityi ini thisi 

area. 

Nexti methodi isi namedi asi expandingi blocki algorithmi 

whichi usesi directi segmentedi blocki comparisoni ratheri thani 

indirecti comparisonsi ofi blocki featuresi [16].i Thisi methodi 

firsti dividesi ani imagei intoi smalli blocksi justi likei ini thei 

slidingi i blocki method.i Buti approachi toi comparingi thei 

blocksi isi differenti here.i Severali blocksi arei fari differenti andi 

doi noti needi toi bei comparedi toi eachi other.i Ai dominanti 

featurei isi computedi fori eachi blocki ofi image.i Wei usei thei 

meani ofi grayi valuei computedi fromi thei pixelsi ofi ai blocki asi 

ai dominanti feature.i Ifi therei isi ai hugei differencei betweeni 

blocki dominanti featurei values,i therei isi noi needi fori 

comparei thosei blocks.i Blocksi arei gatheredi accordingi toi 

theiri dominanti features.i Thei blocksi arei sortedi byi thesei 

featuresi andi placedi intoi groups,i eachi ofi whichi containsi thei 

blocksi withi ai compatiblei dominanti featurei [16].i Thei 

expandingi blocki algorithmi isi asi below. 
 Dividei ani imagei intoi smalli overlappingi squarei 

blocks. 

Fori eachi block,i computei thei meani grayi valuei asi 

thei dominanti feature. 

Sorti thei blocksi accordingi toi dominanti feature. 

Fromi thei sortedi blocksi ,placei thei blocksi intoi 

groups.i Createi buckets.i Placei thei blocksi fromi 

previousi andi nexti groupsi intoi currenti bucket. 

Nowi applyi matchingi betweeni bucketsi basedi oni 

dominanti featurei andi applyingi thresholdi fori 

detectingi thei clonedi regions. 
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 Thresholdi valuesi arei dependi uponi thei trainingi seti 

performsi toi ignorei thei falsei positives. 

IV.PERFORMANCEi COMPARISONi BETWEENi 

SOMEi COPY-MOVEi DETECTIONi 

METHODS 

Ini thisi parti surveyi ofi severali copyi movei forgeryi 

detectioni methodsi hasi beeni giveni basedi oni [16].i Nowi thei 

questioni occursi ofi theiri effectivenessi underi differenti 

circumstancesi becausei everyi methodi hasi somei limitation. 

Fig.i 4.3i Tablei andi charti fori percenti ofi correctlyi definedi regionsi ini 

differenti methodsi underi jpegi compression 

Fig.i 4.1i Tablei &i charti fori percenti ofi truei positivesi ini differenti 

methodsi underi jpegi compression 

Fig.i 4.4i Tablei andi charti fori pixelsi incorrectlyi identifiedi ini differenti 

methodsi underi jpegi compression 

Differenti posti processingi operationsi likei rotation,i scaling,i 

andi severali otheri transformationsi likei JPEGi compressioni 

affectsi thei performancei ofi discussedi algorithms.i Ini fig.4i wei 

discussi thei performancei comparisoni betweeni somei ofi thesei 

methodsi underi jpegi compressioni giveni ini [16].i Ini alli 

figuresi thei X-axisi ofi charti containsi thei thresholdi valuesi 

takesi asi experimentali valuei byi differenti methods. 

Fig.i 4.2i Tablei &i charti fori numberi ofi falsei positivesi ini differenti 

methodsi underi jpegi compression 

Methods/Thresholds 1 0.95 0.9 0.85 

DCT 1 1 1 1 

Statistical 3 2 3 3 

PCA 0 0 0 0 

EB 3 3 4 5 

Methods/Thresholds 1 0.95 0.9 0.85 

DCT 554 438 414 319 

Statistical 718 478 440 456 

PCA 89 45 25 29 

EB 76 78 86 159 

Methods/Thresholds 1 0.95 0.9 0.85 

DCT 46.7 21.5 10 5 

Statistical 61.7 33 13.8 6.1 

PCA 31.6 14.7 7.8 4.9 

EB 94.2 47.6 14.4 8.6 

Methods/Thresholds 1 0.95 0.9 0.85 

DCT 41.0 18.1 8.1 2.8 

Statistical 54.5 28.8 11.5 4.7 

PCA 27 12 6 3 

EB 88.6 28.2 5.4 2.4 
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