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PresentationPresentation StructureStructure

1 1 IntroductionIntroduction
2 Experimental 2 Experimental StudiesStudies
3 3 ResultsResults

3.1 3.1 ResultsResults of of FingerprintsFingerprints
3.2 3.2 ResultsResults of of FaceprintsFaceprints

4 4 ConclusionConclusion
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Boom of Boom of BiometricBiometric SystemsSystems

HowHow to to storestore thethe acquiredacquired sensorsensor datadata??

1 1 IntroductionIntroduction
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StorageStorage of of ReferenceReference DataData
StoringStoring onlyonly extractedextracted featuresfeatures

(+): (+): smallersmaller amountamount of of datadata
((--): ): ReRe--EnrollmentEnrollment in in casecase of of replacementreplacement

StoringStoring thethe original original sensorsensor datadata
(+): (+): moremore flexibleflexible
((--): large ): large amountamount of of datadata

compressioncompression technologytechnology

1 1 IntroductionIntroduction
Motivation of Motivation of CompressionCompression
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Transmission Transmission afterafter sensorsensor datadata acquisitionacquisition
AcquisitionAcquisition stagestage dislocateddislocated fromfrom matchingmatching
stagestage
Transfer Transfer overover a a wirelesswireless networknetwork linklink

compressioncompression technologytechnology

1 1 IntroductionIntroduction
Motivation of Motivation of CompressionCompression
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LossyLossy techniquestechniques
(+): (+): MaximizesMaximizes benefitbenefit
((--): ): ArtifactsArtifacts couldcould interfereinterfere

FRR and FNMR will FRR and FNMR will increaseincrease
FAR and/FAR and/oror FMR FMR mightmight bebe affectedaffected

1 1 IntroductionIntroduction
CompressionCompression TechnologyTechnology

OurOur Focus: Focus: lossylossy compressioncompression of of fingerprintfingerprint
and face and face imagesimages
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High High energyenergy in high in high frequencyfrequency bandsbands
WSQ WSQ standardstandard adoptedadopted byby thethe FBIFBI

Superior to JPEGSuperior to JPEG
FurtherFurther WavletWavlet basedbased approachesapproaches

OnlyOnly a a fewfew studiesstudies aboutabout matchingmatching ratesrates
of of BiometricBiometric Systems Systems availableavailable

1 1 IntroductionIntroduction

FingerprintsFingerprints CharacteristicsCharacteristics
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TypicalTypical averageaverage image image datadata
Most Most engergyengergy in in lowlow and and mediummedium bandsbands
No No specificspecific compressioncompression formatformat neededneeded
JPEG and JPEG2000JPEG and JPEG2000

1 1 IntroductionIntroduction

CharacteristicsCharacteristics of of FaceprintsFaceprints
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Experimental SetupExperimental Setup
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2 Experimental 2 Experimental StudyStudy

Final Final goalgoal: : rankingranking of of compressioncompression schemesschemes

generalgeneral purposepurpose compressioncompression
impactimpact on on recognitionrecognition accuracyaccuracy
rate rate distortiondistortion performanceperformance
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Sample Data:Sample Data:
256 x 256 256 x 256 pixelpixel
8bpp (8bpp (grayscalegrayscale))
FingerprintsFingerprints fromfrom samplesample
databasedatabase
Frontal Frontal facesfaces fromfrom severalseveral
databasesdatabases

2 Experimental 2 Experimental StudyStudy
SettingsSettings and and MethodsMethods
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AveragesAverages PSNR PSNR acrossacross all all imagesimages
JPEG2000 and SPIHT JPEG2000 and SPIHT behavebehave similarsimilar
VQ and JPEG VQ and JPEG equivalentequivalent up to 20 up to 20 c.rc.r..

3.1 3.1 AverageAverage Rate Rate DistortionDistortion Performance Performance 
overover all Imagesall Images

PoorPoor resultsresults: : fractalfractal compressioncompression
Note: Absolute PSNR Note: Absolute PSNR valuesvalues areare
ratherrather lowlow
Not Not easyeasy to to compresscompress

all
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JPEG JPEG superiorsuperior at at c.rc.r. = 10. = 10
Overall: JPEG2000 and SPIHT Overall: JPEG2000 and SPIHT outperformoutperform othersothers

3.1 3.1 VeriFingerVeriFinger resultsresults ((averagedaveraged)) all

JPEG superior
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JPEG2000, SPIHT, VQ JPEG2000, SPIHT, VQ correspondingcorresponding to PSNRto PSNR
JPEG JPEG belowbelow Vector Vector QuantizationQuantization
FractalFractal compressioncompression deliversdelivers poorpoor resultsresults

3.1 3.1 eFingereFinger resultsresults ((averagedaveraged)) all
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SimilarSimilar to to eFingereFinger System (System (notenote: y : y isis distancedistance))

3.1 3.1 FiRSFiRS resultsresults ((averagedaveraged)) all
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PSNR PSNR isis satisfyingsatisfying, , butbut notnot perfectperfect
Top Top rankedranked algosalgos exhibitexhibit toptop performanceperformance
FractalFractal compressioncompression obviouslyobviously notnot suitedsuited
Vector Vector QuantizationQuantization doesdoes suprisinglysuprisingly well, well, 
superiorsuperior to JPEG to JPEG –– in in contrastcontrast to PSNR to PSNR valuesvalues
JPEG at JPEG at lowlow compressioncompression ratiosratios performsperforms wellwell

3.1 3.1 ConclusionConclusion of of thethe FingerprintFingerprint sectionsection
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JPEG
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PSNR PSNR valuesvalues significantlysignificantly higherhigher
SPIHT SPIHT outperformsoutperforms JPEG2000 JPEG2000 byby ~0.5dB~0.5dB
Vector Vector QuantizationQuantization isis rankedranked 3rd3rd
FractalFractal isis superiorsuperior JPEG at JPEG at lowlow bitratesbitrates

3.2 3.2 AverageAverage Rate Rate DistortionDistortion Performance Performance 
overover all Face Imagesall Face Images

ALL

PSNR PSNR valuesvalues significantlysignificantly higherhigher
SPIHT SPIHT outperformsoutperforms JPEG2000 JPEG2000 byby ~0.5dB~0.5dB
Vector Vector QuantizationQuantization isis rankedranked 3rd3rd
FractalFractal isis superiorsuperior JPEG at JPEG at lowlow bitratesbitrates
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JPEG > JPEG > FractalFractal compressioncompression ((belowbelow 40 40 c.rc.r.).)
JPEG > Vector JPEG > Vector QuantizationQuantization ((belowbelow 20 20 c.rc.r.).)
VQ VQ slightslight aboveabove JPEG2000 (in JPEG2000 (in contrastcontrast to PSNR)to PSNR)

3.2 3.2 AveragedAveraged ((overover all all imagesimages) ) VeriLookVeriLook
resultsresults

ALL
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Score Score correspondscorresponds to PSNR to PSNR valuesvalues forfor JPEG2000, SPIHT, PRVQJPEG2000, SPIHT, PRVQ
JPEG JPEG doesdoes well well comparedcompared to ist PSNR to ist PSNR valuesvalues
FractalFractal compressioncompression performsperforms worseworse, , unlikeunlike at PSNRat PSNR

3.2 3.2 AveragedAveraged ((overover all all imagesimages) ) FaRSFaRS resultsresults
ALL
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PSNR PSNR isis a a lessless reliablereliable indicatorindicator forfor face face recognitionrecognition
AlthoughAlthough face face imagesimages exhibitsexhibits moremore „„commoncommon““ propertiesproperties

JPEGJPEG‘‘ss performanceperformance in face in face recognitionrecognition systemssystems isis
underestimatedunderestimated whenwhen lookinglooking at PSNR at PSNR onlyonly
SimilarSimilar to to fingerprintingfingerprinting FractalFractal CompressionCompression isis thethe least least suitedsuited
algorithmalgorithm
LikeLike PSNR PSNR valuesvalues predictpredict, JPEG2000 and SPIHT , JPEG2000 and SPIHT performperform wellwell

3.2 3.2 ConclusionConclusion of of thethe Face image Face image sectionsection
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PSNR PSNR isis a good a good indicatorindicator forfor waveletwavelet basedbased
compressioncompression algorithmsalgorithms ……

…… and and predictspredicts poorpoor scoresscores of of FractalFractal CompressionCompression

Face Face imagesimages: : 
JPEG JPEG performsperforms betterbetter thanthan FractalFractal at high and at high and 
mediummedium bitratesbitrates

JPEG2000, SPIHT, VQ are suitableJPEG2000, SPIHT, VQ are suitable
JPEG and JPEG and FractalFractal CompressionCompression couldcould affectaffect
parametersparameters

4 General 4 General ConclusionConclusion
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