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Abstract

Thefaceisoneoftheeasiestwaystodistinguishtheindividualidentityof
eachother.Facerecognitionisapersonalidentificationsystem thatuses
personalcharacteristics ofa person to identifythe person's identity.
Human face recognition procedure basically consists oftwo phases,
namelyfacedetection,wherethisprocesstakesplaceveryrapidlyin
humans,exceptunderconditionswheretheobjectislocatedatashort
distanceaway,thenextistheintroduction,whichrecognizeafaceas
individuals.Stageisthenreplicatedanddevelopedasamodelforfacial
imagerecognition(facerecognition)isoneofthemuch-studiedbiometrics
technologyanddevelopedbyexperts.Therearetwokindsofmethodsthat
are currently popularin developed face recognition pattern namely,
Eigenface method and Fisherface method.Facialimage recognition
Eigenfacemethodisbasedonthereductionoffacedimensionalspace
usingPrincipalComponentAnalysis(PCA)forfacialfeatures.Themain
purposeoftheuseofPCA onfacerecognitionusingEigenfaceswas
formed (face space)byfinding the eigenvectorcorresponding to the
largesteigenvalue ofthe face image.The area ofthis projectface
detectionsystem withfacerecognitionisImageprocessing.Thesoftware
requirementsforthisprojectismatlabsoftware.

Keywords:facedetection,Eigenface,PCA,matlab,openaCV,python
Extension:Therearevastnumberofapplicationsfrom thisfacedetectionproject,this
projectcanbeextendedthatthevariouspartsinthefacecanbedetectwhicharein
variousdirectionsandshapes.
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CHAPTER-1

Introduction

Facerecognitionisthetaskofidentifyinganalreadydetectedobjectasaknownor
unknownface.Oftentheproblem offacerecognitionisconfusedwiththeproblem of
facedetectionFaceRecognitionontheotherhandistodecideifthe"face"issomeone
known,orunknown,usingforthispurposeadatabaseoffacesinordertovalidatethis
inputface.
1.1 FACERECOGNIZATION:

DIFFERENTAPPROACHESOFFACERECOGNITION:Therearetwopredominant
approachestothefacerecognitionproblem:Geometric(featurebased)and
photometric(viewbased).Asresearcherinterestinfacerecognitioncontinued,
manydifferentalgorithmsweredeveloped,threeofwhichhavebeenwellstudied
infacerecognitionliterature.

Popularrecognitionalgorithmsinclude:
1.PrincipalComponentAnalysisusingEigenfaces,(PCA)
2.LinearDiscriminateAnalysis,
3.ElasticBunchGraphMatchingusingtheFisherfacealgorithm,

Fig1:geometricalfacialrecognition

1.2 FACEDETECTION
Facedetectioninvolvesseparatingimagewindowsintotwoclasses;one
containingfaces(tarningthebackground(clutter).Itisdifficultbecausealthough
commonalitiesexistbetweenfaces,theycanvaryconsiderablyintermsofage,
skincolourandfacialexpression.Theproblem isfurthercomplicatedbydiffering
lightingconditions,imagequalitiesandgeometries,aswellasthepossibilityof
partialocclusionanddisguise.Anidealfacedetectorwouldthereforebeableto
detectthepresenceofanyfaceunderanysetoflightingconditions,uponany
background.Thefacedetectiontaskcanbebrokendownintotwosteps.The
firststepisaclassificationtaskthattakessomearbitraryimageasinputand
outputsabinaryvalueofyesorno,indicatingwhetherthereareanyfaces
presentintheimage.Thesecondstepisthefacelocalizationtaskthataimsto
takeanimageasinputandoutputthelocationofanyfaceorfaceswithinthat
imageassomeboundingboxwith(x,y,width,height).
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Thefacedetectionsystem canbedividedintothefollowingsteps:-
a)Pre-Processing:Toreducethevariabilityinthefaces,theimagesare

processedbeforetheyarefedintothenetwork.
b)Classification:Neuralnetworksareimplementedtoclassifytheimagesas

facesornonfacesbytrainingontheseexamples.
c)Localization:Thetrainedneuralnetworkisthenusedtosearchforfacesinan

imageandifpresentlocalizethem inaboundingbox.

Fig2:-Facedetectionalgorithm
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Chapter2

LITERATURESURVEY

Facedetectionisacomputertechnologythatdeterminesthelocationandsizeof
humanfaceinarbitrary(digital)image.Thefacialfeaturesaredetectedandanyother
objectsliketrees,buildingsandbodiesetcareignoredfrom thedigitalimage.Itcanbe
regardedasa‗specific‘caseofobject-classdetection,wherethetaskisfindingthe
locationandsizesofallobjectsinanimagethatbelongtoagivenclass.Facedetection,
canberegardedasamore‗general‘caseoffacelocalization.Infacelocalization,the
taskistofindthelocationsandsizesofaknownnumberoffaces(usuallyone).
Basicallytherearetwotypesofapproachestodetectfacialpartinthegivenimagei.e.
featurebaseandimagebaseapproach.Featurebaseapproachtriestoextractfeatures
oftheimageandmatchitagainsttheknowledgeofthefacefeatures.Whileimagebase
approachtriestogetbestmatchbetweentrainingandtestingimages.

Fig3:-detectionmeathod

2.1FEATUREBASEAPPROCH:

ActiveShapeModelActiveshapemodelsfocusoncomplexnon-rigidfeatureslike
actualphysicaland higherlevelappearanceoffeaturesMeansthatActiveShape
Models(ASMs)areaimedatautomaticallylocatinglandmarkpointsthatdefinethe
shapeofanystatisticallymodeledobjectinanimage.Whenoffacialfeaturessuchas
theeyes,lips,nose,mouthandeyebrows.ThetrainingstageofanASM involvesthe
buildingofastatistical.

a)facialmodelfrom atrainingsetcontainingimageswithmanuallyannotated
landmarks.ASMsisclassifiedintothreegroupsi.e.snakes,PDM,Deformable
templates
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b)1.1)Snakes:Thefirsttypeusesa genericactivecontourcalled snakes,first

introducedbyKassetal.in1987Snakesareusedtoidentifyheadboundaries
[8,9,10,11,12].Inordertoachievethetask,asnakeisfirstinitializedatthe
proximity around a head boundary.Itthen locks onto nearby edges and
subsequentlyassume the shape ofthe head.The evolution ofa snake is
achieved byminimizing an energyfunction,Esnake (analogywith physical
systems),denoted asEsnake = Einternal+ EExternalWhereEinternaland
EExternalareinternalandexternalenergyfunctions.Internalenergyisthepart
thatdependsontheintrinsicpropertiesofthesnakeanddefinesitsnatural
evolution.

2.1.1DeformableTemplates:
Deformabletemplateswerethen introduced byYuilleetal.to takeinto

accounttheapriorioffacialfeaturesandtobettertheperformanceofsnakes.Locating
afacialfeatureboundaryisnotaneasytaskbecausethelocalevidenceoffacialedges
isdifficulttoorganizeintoasensibleglobalentityusinggenericcontours

2.1.2PDM (PointDistributionModel):
Independentlyofcomputerized imageanalysis,and beforeASMsweredeveloped,
researchersdevelopedstatisticalmodelsofshape.Theideaisthatonceyourepresent
shapesasvectors,youcanapplystandardstatisticalmethodstothem justlikeany
othermultivariateobject.Thesemodelslearnallowableconstellationsofshapepoints
from trainingexamplesanduseprincipalcomponentstobuildwhatiscalledaPoint
DistributionModel.

2.2)LOW LEVELANALYSIS:
Basedonlow levelvisualfeatureslikecolor,intensity,edges,motionetc.SkinColor
BaseColorisavitalfeatureofhumanfaces.Usingskin-colorasafeaturefortrackinga
facehasseveraladvantages.Colorprocessingismuchfasterthanprocessingother
facialfeatures.Undercertainlightingconditions,colorisorientationinvariant

2.3)MOTIONBASE:
Whenuseofvideosequenceisavailable,motioninformationcanbeusedtolocate
movingobjects.Movingsilhouetteslikefaceandbodypartscanbeextractedbysimply
thresholdingaccumulatedframedifferences.Besidesfaceregions,facialfeaturescan
belocatedbyframedifferences

2.3.1GrayScaleBase:
Grayinformationwithinafacecanalsobetreatasimportantfeatures.Facialfeatures
suchaseyebrows,pupils,andlipsappeargenerallydarkerthantheirsurroundingfacial
regions.Variousrecentfeatureextractionalgorithmssearchforlocalgrayminimawithin
segmentedfacialregions.
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Chapter3

DIGITALIMAGEPROCESSING

1.1 DIGITALIMAGEPROCESSING

Interestindigitalimageprocessingmethodsstemsfrom twoprincipalapplicationareas:
-

1.Improvementofpictorialinformationforhumaninterpretation
2.Processingofscenedataforautonomousmachineperception

Image:
An image refers a 2D lightintensityfunction f(x,y),where(x,y)denotes spatial
coordinatesandthevalueoffatanypoint(x,y)isproportionaltothebrightnessorgray
levelsoftheimageatthatpoint.A digitalimageisanimagef(x,y)thathasbeen
discretizedbothinspatialcoordinatesandbrightness.Theelementsofsuchadigital
arrayarecalledimageelementsorpixels.

Asimpleimagemodel:Tobesuitableforcomputerprocessing,animagef(x,y)must
bedigitalizedbothspatiallyandinamplitude.Digitizationofthespatialcoordinates(x,y)
iscalledimagesampling.Amplitudedigitizationiscalledgray-levelquantization.

Typesofimageprocessing
•Lowlevelprocessing
•Medium levelprocessing
•Highlevelprocessing

1.2 FUNDAMENTALSTEPSINIMAGEPROCESSING:-
Fundamentalstepsinimageprocessingare
1.Imageacquisition:toacquireadigitalimage
2.Imagepre-processing:toimprovetheimageinwaysthatincreasesthe
chancesforsuccessoftheotherprocesses.
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3.Imagesegmentation:topartitionsaninputimageintoitsconstituent
partsofobjects.
4.Imagesegmentation:toconverttheinputdatatoafrom suitablefor
computerprocessing.
5.Image description:to extractthe features thatresultin some
quantitative information of interestof features thatare basic for
differentiatingoneclassofobjectsfrom another.
6.Image recognition:to assign a labelto an objectbased on the
informationprovidedbyitsdescription

Chapter–4

MATLAB

ThenameMATLABstandsforMATrixLABoratory.MATLABwaswrittenoriginallyto
provideeasyaccesstomatrixsoftwaredevelopedbytheLINPACK (linearsystem
package) and EISPACK (Eigen system package) projects.MATLAB is a high-
performancelanguagefortechnicalcomputing.Itintegratescomputation,visualization,
and programming environment. MATLAB has many advantages compared to
conventionalcomputerlanguages(e.g.,C,FORTRAN)forsolvingtechnicalproblems.

4.2MATLAB'sPOWEROFCOMPUTAIONALMATHMATICS
DealingwithMatricesandArrays
•2-Dand3-DPlottingandgraphics
•LinearAlgebra
•AlgebraicEquations
•Non-linearFunctions
•Statistics

4.3FEATURESOFMATLAB
•Italso provides an interactive environmentforiterative exploration,design and
problem solving.
•Itprovidesvastlibraryofmathematicalfunctionsforlinearalgebra,statistics,Fourier
analysis,filtering,optimization,numericalintegrationandsolvingordinarydifferential
equations.
•Itprovidesbuilt-ingraphicsforvisualizingdataandtoolsforcreatingcustom plots.
•MATLAB'sprogramminginterfacegivesdevelopmenttoolsforimprovingcodequality,
maintainability,andmaximizingperformance.

4.4USESOFMATLAB
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•signalprocessingandCommunications
•imageandvideoProcessing

•controlsystems
•testandmeasurement
•computationalfinance
•computationalbiology

Chapter-5

FACEDETECTION

Theproblem offacerecognitionisallaboutfacedetection.Thisisafactthatseems
quitebizarretonew researchersinthisarea.However,beforefacerecognitionis
possible,onemustbeabletoreliablyfindafaceanditslandmarks.Thisisessentiallya
segmentationproblem andinpracticalsystems,mostoftheeffortgoesintosolving
thistask.Infacttheactualrecognitionbasedonfeaturesextractedfrom thesefacial
landmarksisonlyaminorlaststep.

5.1FACEDETECTIONINIMAGES

Fig4:-Asuccessfulfacedetectioninanimagewithafrontalviewofahumanface

5.2REAL-TIMEFACEDETECTION

Real-timefacedetectioninvolvesdetectionofafacefrom aseriesofframesfrom a
videocapturingdevice.Whilethehardwarerequirementsforsuchasystem arefarmore
stringent,from acomputervisionstandpoint,real-timefacedetectionisactuallyafar
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simplerprocessthandetectingafaceinastaticimage.

5.3FACEDETECTIONPROCESS

Itisprocessofidentifyingdifferentpartsofhumanfaceslikeeyes,nose,mouth,etc…
thisprocesscanbeachievedbyusingMATLABcodeInthisprojecttheauthorwill
attempttodetectfacesinstillimagesbyusingimageinvariants.Todothisitwouldbe
usefultostudythegreyscaleintensitydistributionofanaveragehumanface.The
following'averagehumanface'wasconstructedfrom asampleof30frontalview
humanfaces,ofwhich12werefrom femalesand18from males.Asuitablyscaled
colormaphasbeenusedtohighlightgrey-scaleintensitydifferences.

Fig5:-facedetectionprocess

5.4FACEDETECTIONALGORITHM
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Chapter6

FACERECOGNITION

Overthelastfew decadesmanytechniqueshavebeenproposedforfacerecognition.
Manyofthetechniquesproposedduringtheearlystagesofcomputervisioncannotbe
consideredsuccessful,butalmostalloftherecentapproachestothefacerecognition
problem havebeencreditable.AccordingtotheresearchbyBrunelliandPoggio(1993)
allapproachestohumanfacerecognitioncanbedividedintotwostrategies:
(1)Geometricalfeaturesand
(2)Templatematching.

6.1FACERECOGNITIONUSINGGEOMETRICALFEATURES

Thistechniqueinvolvescomputationofasetofgeometricalfeaturessuchasnose
widthandlength,mouthpositionandchinshape,etc.from thepictureofthefacewe
wanttorecognize.Thissetoffeaturesisthenmatchedwiththefeaturesofknown
individuals.AsuitablemetricsuchasEuclideandistance(findingtheclosestvector)
canbeusedtofindtheclosestmatch.

6.1.1Facerecognitionusingtemplatematching

Thisissimilarthetemplatematchingtechniqueusedinfacedetection,exceptherewe
arenottryingtoclassifyanimageasa'face'or'non-face'butaretryingtorecognizea
face.

6.2PROBLEM SCOPANDSYSTEM SPECIFICATION

Thefollowingproblem scopeforthisprojectwasarrivedatafterreviewingtheliterature
onfacedetectionandfacerecognition,anddeterminingpossiblereal-worldsituations
wheresuchsystemswouldbeofuse.Thefollowingsystem(s)requirementswere
identified
1Asystem todetectfrontalviewfacesinstaticimages

2 Asystem torecognizeagivenfrontalviewface
3 Only expressionless, frontal view faces will be presented to the face

detection&recognition

4 4Allimplementedsystemsmustdisplayahighdegreeoflightinginvariency.
5Allsystemsmustpossesnearreal-timeperformance.
6Bothfullyautomatedandmanualfacedetectionmustbesupported

7Frontalviewfacerecognitionwillberealisedusingonlyasingleknownimage
8Automatedfacedetectionandrecognitionsystemsshouldbecombinedintoafully
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automatedfacedetectionandrecognitionsystem.Thefacerecognitionsub-system
mustdisplaya slightdegree ofinvariencyto scaling and rotation errors in the
segmentedimageextractedbythefacedetectionsub-system.

6.3BRIEFOUTLINEOFTHEIMPLEMENTEDSYSTEM

Fullyautomatedfacedetectionoffrontalviewfacesisimplementedusingadeformable
templatealgorithm relyingontheimageinvariantsofhumanfaces.Thiswaschosen
becauseasimilarneural-networkbasedfacedetectionmodelwouldhaveneededfar
too muchtraining datato beimplemented and would haveused agreatdealof
computingtime.Themaindifficultiesinimplementingadeformabletemplatebased
techniquewerethecreationofthebrightanddarkintensitysensitivetemplatesand
designinganefficientimplementationofthedetectionalgorithm.

Fig6:-facerecognitionsystem

6.4FACERECOGNITIONDIFFICULTIES

1.Identifysimilarfaces(inter-classsimilarity)
2.Accommodateintra-classvariabilitydueto

2.1headpose
2.2illuminationconditions
2.3expressions
2.4facialaccessories
2.5agingeffects

3.Cartoonfaces
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