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 

Abstract: Biometrics uses human behavioral features for 

personal identification and has become most popular and 

promising alternatives than the traditional methods. The vein 

pattern is hidden inside the body and hence the problem of forgery 

in vein is consequently reduced when compared to fingerprint. Iris 

is one of the most reliable biometric traits due to its uniqueness 

and stability. The uniqueness of iris texture comes from the 

random and complex structures such as furrows, ridges, crypts, 

rings, corona, and freckles etc. which are formed during 

gestation. Often iris is combined with other biometric features for 

robust biometric systems. The finger vein pattern acquired under 

infrared light is used to design an accurate personal 

authentication system. The personal identification method based 

on vein extract the patterns from an unclear original image and 

line tracking operations with randomly varied start points are 

repeatedly carried out. This paper reviews various techniques 

introduced in finger vein and iris recognition system. This paper 

mainly focuses in introduction about finger vein and iris pattern, 

survey of existing research works done in the process under finger 

vein combined with iris recognition such as image acquisition, 

vein and iris enhancement, vein and iris pattern extraction and 

vein and iris pattern matching. Finally the challenges and future 

work are discussed in order to improve the left finger vein pattern 

with right iris and right finger vein pattern with left iris 

recognition. 

Keywords: Finger Vein Pattern, Finger Vein Recognition, 

Image Acquisition, Iris Classification, Iris Image Acquisition, Iris 

Image Segmentation, Iris Recognition, Iris Texture Analysis, 

Pattern Extraction, Vein Enhancement, Vein Pattern Matching.  

I. INTRODUCTION 

I In particular, a biometric system is a pattern recognition 

system which acquires a person's biometric data, extracts a 

feature set from the data acquired, and compares the feature 

based on the application context a biometric system can work 

either in the authentication mode or in the identification 

mode. The computer validates the identity of a person in the 

validation mode by comparing the captured biometric data to 

its own biometric model stored in the system database. 

The system recognizes a person in the recognition mode by 

looking for a match for the models of all users in the database. 
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Intrinsic psychological patterns are difficult to observe and 

therefore offer a high degree of security. Vein structures are 

subcutaneous and hidden and hence cannot be seen by naked 

eye. It has higher security and reliability compared to the 

traditional authentication systems that are used in today’s 

technology such as password or code as biometric features are 

difficult to forge. The security system can be categorized into 

two main types which are known as traditional methods and 

biometrics methods. The traditional security methods such as 

key, smart card, passwords and Personal Identification 

Number (PIN) are easy to be forgotten and stolen. These 

traditional methods of identification are now being replaced 

by the methods of biometry. 

The physiological traits include fingerprint, face, iris, etc. 

Several itypes iof ibiometric itechniques ibased ion ithese 

ianatomical i/ ibehavioral icharacteristics ihave ibeen ideveloped, 

iincluding ifingerprinting, ipalm iprinting, ihand iveins, ifinger 

iveins, ipalm iveins, ifoot ivein, iiris, igait, iRecognition iof iDNA, 

ipalates, irecognition iof ispeech, iexpression iof ithe ieyes, 

ibreathing, isignature, ilanguage iof ithe ibody iand ishape iof ithe 

ihead. iExtrinsic ifeatures iare imore ivisible iand ihave imore 

iadverse ifactors iwhen icompared ito ithe iintrinsic ifeatures. iFor 

iexample, ithe iretinal ilayer iis iaffected iby ithe ihigh iintensity iof 

ilight iduring iiris iextraction. iSimilarly, idue ito ibrightness 

ivariance, ifacial istyle, iblockage iof iblood ivein iand ipose, ithe 

iaccuracy iof ifacial iidentification iis ialso idistorted. 

Finger ivein irecognition ialgorithm ibased ion 

igradient-correlation iis ipresented iLin iChunyi, isLi 

iMingzhong, iSun iXiao i[1]. iFirst, ia imethod ibased ion 

ihistogram istatistics iis iused ito irecognize iwhether ior inot 

ifinger ivein iimages. iSecond, ia imatched ifilter ibased ion ithe 

imaximum icurvature imodel iis iused ito iextract ithe ifinger ivein 

igradient iimage. iEventually, ito iapproximate itheir isimilarity, 

ithe icross-correlation ibetween itwo igradient iobjects iis 

icalculated. 

Recognition iof ifinger iveins iis ione iof ibiometric 

iauthentication imethods ifor iidentification iof iindividuals iand 

iidentity iverification. iIt iuses itechniques ifor ipattern 

irecognition ibased ion iimages iof ihuman ifinger ivein ipatterns. 

iSuch ivein ipatterns iare idistinct ieven iamong ithe itwins. i 

The ivein-based iauthentication isystem iincorporates 

ibiometric ipattern imodels ifor isecurity iand iconvenience ifor 

ipersonal iidentification. iFig.1 iauthentication isystem ibased ion 

ifinger ivein iand iiris iblock idiagrams. iFirst ithe idifferent 

iperson’s ifinger iveins iand iiris ipatterns iare icollected iand 

istored iin ia idatabase iand ithen ifeature ivalues iare itrained. 

iThen ithe iinput iimage iis ipre-processed iand ienhanced ito iget 

ibetter ioutput. 
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 iThen iextracted ivein iand iiris ipattern iimage iis imatched 

iwith ia idatabase iimage. iIf ithey imatched ithen ithe iperson iwill 

ibe iauthenticated iotherwise iit iis iconsidered ias 

iunauthenticated. 

The itypical iframework iof ithe iauthentication isystem ibased 

ion ithe ibiometric ifinger ivein iand iiris iis ipresented iin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Typical framework for finger vein and iris 

based authentication system 

A. Types of Biometrics 

The itwo imain icharacteristics iof ibiometric iidentifiers 

idepend ion ieither iphysiological icharacteristics ior ibehavioral 

icharacteristics.Physiological imarkers icontribute ito ithe iuser's 

iidentification istructure, iincluding ifacial irecognition, 

ifingerprints, ifinger imorphology i(finger ilength iand iposition), 

iiris irecognition, ivein irecognition, iretina/ iscanning, ivoice 

irecognition iand iDNA imatching. iBehavioral iidentifiers 

iinclude ithe iunique iways iin iwhich iindividuals iact, iincluding 

irecognition iof ityping ipatterns, iway iof iwalking iand iother 

igestures. 

B. About Finger Vein and Iris 

Veins iare iblood ivessels iwhich ipresent ithroughout ithe 

ibody ias itubes ithat icarry iblood iback ito ithe iheart. iThe ifinger 

ivein, ias iits iname isuggests, iis ithe ismall iblood ivessels iinside 

ithe ifingertips. iThe iiris iof ieye iis iunique ito ieach iindividual. 

iBecause ithe iiris iis ian iinternal ipart iof ithe ibody, iit iis ivery isafe 

iand ihard ito iforge. iIris irecognition isystems iare inon-invasive 

iin inature ifor ipractical iapplications iit iis ia ivery iimportant 

iaspect. iImage iprocessing itechniques iare ione iof ithe imost 

icommon iand ieffective imethods iused ifor isuch iresearch. 

iImage iprocessing ican ibe iused ifor iformulation iof ian iiris 

ipattern ito iunique icode iwhich ican ibe istored iin ia idatabase iand 

iused ifor icomparison ipurposes. 

C. Finger Vein Recognition 

Finger ivein irecognition iis ia ibiometric iauthentication 

imethod ithat iuses ipattern irecognition itechniques ibased ion 

ipictures iof ihuman ivein ipatterns ibelow ithe iskin isurface. iMost 

iforms iof ibiometrics iused iFinger ivein ipatterns iare irelatively 

ihard ito ifake ias ithey iare ilocated ibelow ithe iskin isurface. 

D. Finger Vein and Iris Pattern 

It iis ia iprocess iwherein ia iperson's ifinger ivein ipatterns iare 

iused ias ia ibasis ifor ibiometric iauthentication. iImages iare 

itaken iof ione's ifinger ivein ipatterns iand ithen iverified ithrough 

ipattern irecognition itechniques. iThe iveins iof ieach iindividual 

ihave iunique iphysical iand ibehavioral ifeatures. iIt iprovides ia 

igreater idegree iof isecurity ithat iprovides imuch ibetter 

iprotection iof iinformation iand iaccess icontrol. iBecause 

ideoxyhemoglobin iabsorbs iinfrared ilights iin ithe iblood, ivein 

ipatterns iappear ias iseveral idark ioutlines.  

 
Figure 2. Sample Image for Finger Vein Recognition 

–Courtesy (comparison of various biometric methods, 

rupinder saini , narinder rana) 

Figure 2 shows ithe icombination iof iinfrared ilights iwith ia 

ispecial icamera icapturing ian iimage iof ithe ifinger ivein ipattern. 

iThis iimage iis ithen iconverted iinto ipattern iinformation 

itogether iwith ithe ibiometric iauthentication imodel isave. 

iWhile iauthentication, ithe iparticular iimage iof ithe ifinger ivein 

iis itaken iand icompared iwith ithe iperson's isaved itemplate. 

iAlso iknown ias ivein imatching ior ivascular iengineering, ifinger 

ivein iidentification. 

 
Figure 3. The various steps involved in iris recognition 

Iris-recognition-scanners-vs-fingerprint-scanners 

 

Fig 3 iexplains iabout ipupil idetection. iHere i i ithe ipupil 

ineeds ito ibe idetected iand iremoved ifrom ithe iacquired ieye 

iimage isince ionly ithe iiris ipattern iis iused ifor imatching 

ipurpose. iUsing iIris idetection ithe iouter iiris iboundary iis 

idetected iby iusing iintensity ivariation iapproach. iConcentric 

icircles ihaving idifferent iradii iare idrawn ifrom ithe idetected 

icenter. iIn ithis iapproach, ithe iiris icircle iis idetected iby ilocating 

ithe icircle ithat ishows ithe ihighest ichange iin iintensity 

icompared ito ithe ipreviously idrawn icircles. 

In iNormalization ithe ilocalized iiris iimage iis iconverted iinto 

istrip. iThe iCartesian icoordinates iare ifirst itransformed iinto iits 

ipolar iequivalent iafter iwhich ithe imapping iis idone. 
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 iThe itransformed iiris iimage iis icomposed iof ipoints iwhich 

iare itaken ifrom ithe ipupil iboundary ito ithe iouter iiris iboundary. 

iThis iessentially imeans ithat ithe isame igroup iof ipoints iis 

iconsidered ifor ievery iimage. iThe iiris iimage ineeds ito ibe 

inormalized ito iensure ithat ithe isize iof istrip iremains iconstant 

ifor idifferent iimages. iThe isize iof isame iiris iimage ihowever 

imight ivary idue ito ithe iexpansion iand idilation iof ipupil. iSo ithe 

isize iof iiris istrip iis iconstant ifor ievery iiris iimage. 

In iFeature iextraction ithe iunique icharacteristics iof ithe iiris 

iare iderived iby iextracting ithe iattributes ior ivalues iof ithe 

iimage. iThese iattributes ior ivalues iare iknown ias ifeatures iand 

iare iextracted ifrom ithe iiris iimage iusing iHaar iWavelet 

idecomposition iprocess. iThe iHaar iWavelet iprocess 

idecomposes ithe iimage iinto ifour icoefficients i– ihorizontal, 

idiagonal, ivertical iand iapproximation. 

Using iMatching iprocess ithe ihamming idistance iapproach 

iis iused ito icompare ithe iiris icodes i(IC) ithat iare igenerated ifor 

ithe idatabase iand iquery iimages. iThe idifference ibetween ithe 

ibits iof itwo icodes iis icounted iin ithis iapproach iand ithe inumber 

iis idivided iby ithe itotal inumber iof icomparisons. iThis 

imatching iscore iis iprovided ias iinput ito ithe ifusion imodule ithat 

igenerates ithe ifinal imatching iscore. 

E. Capturing Finger Vein Data 

Fig 4 iexplains iabout ifinger ivein iimages iwhich iare 

icaptured iin idissemination ipattern iData ipresent iprimarily iin 

ivein iposition iand idistribution.Terminal ipoints, ibifurcation 

ipoints iand iturning ipoints iprovide ithe igreatest iquantity iof 

idata iand iare itherefore iused ias idata ifeatured. 

 

 
Figure:4. Finger Vein images – Courtesy [Finger Vein 

Recognition Based on a Personalized Best Bit Map 

Gongping Yang, Xiaoming Xi, and Yilong Yin] 

II. FINGER VEIN AND IRIS FEATURES 

EXTRACTION AND MATCHING 

In Fig.5 iCertain ienhancement iis irequired ito iget ithe iprecise 

ifeatures iduring ithe ifeature iextraction. iContrast ienhancement 

iof ithe iRegion iof iInterest iis icarried iout iusing iimage 

ihistogram iequalization. iGaussian ifiltering iis iapplied ito 

iremove ithe inoise ias iwell ito iretain ithe iedge idetails. i 

Unique imark iand ifinger ivein ihighlights icoordinating iis 

ithe iway itoward icoordinating ithe ipresent ifinger ivein 

iwith ithe ipre-spared ifinger ivein iformats, iand ito idecide 

iif itwo ifinger ivein ipictures iare icaught ifrom ia isimilar 

ifinger. There are two noteworthy kinds of coordinating finger 

vein: Finger Vein Verification and Finger Vein Identification. 

 
Firgure 5. Iris region if interest for feature extraction- 

Courtesy  

                                     

[Feature Level Fusion of Iris and Finger Vein Biometrics for 

Multimodal Biometric Authentication System, Sudhamani M 

J, M K Venkatesha] 

 

Finger iVein iIdentification i(1:1) iimplies ithe istorage iin ia 

icertain ieffective iformat iof ipersonal iinformation iand ifinger 

ivein ifeatures iof ia iperson iin ia idatabase iand ithe icollection iof 

ifinger ivein iimage iinformation ifor i1:1 ito imatch ithe ifeatures 

istored iand idetermine iwhether ithere iare itwo ifeatures iof ithe 

isame ifinger. iMeanwhile, ifinger iveins ican ibe imatched iin 

idifferent iways, iincluding ifingerprints, ifinger iveins iand 

ifingerprints iand iveins. 

To iprocess ifinger ivein iacknowledgment, ino iother idata iof 

ithe iclient iis irequired. iFinger ivein ipicture iinformation icaught 

inearby iwill ibe icontrasted iand ia ifew ispared iinformation ione 

iby ione, iand iattempt ito icoordinate iinside ithose iinformation. 

iThis iis ia i"1:N" icorrelation. 

iThe ilocalization iof ithe iiris ineeds ito ibe icarried iout iusing 

iedge idetector. iAmong imany iedge idetectors iavailable iin ithe 

iliterature, icanny iedge idetector iis isuitable ito ifind ithe iedges. 

iEdge idetection iis ifollowed iby ifinding ithe icircular istructure 

iutilizing icircular iHough itransform. 

III. TYPICAL FINGER VEIN  AND IRIS  

IDENTIFICATION SYSTEM 

Personal iidentification ibased ion ifinger ivein ipatterns 

iproposed iby iNaoto iMiura, iAkio iNagasaka, iTakafumi 

iMiyatake[2]. iThis imethod iimage iof ia ifinger icaptured iunder 

iinfrared ilight icontains inot ionly ithe ipattern iof ithe ivein ibut 

ialso ithe iirregular ishading iproduced iby ithe idifferent ibone 

iand ifinger imuscle ithicknesses. iYang iL isuggested iusing ithe 

iwidth iof ithe iphalangeal ijoint ias ia isoft ibiometric ifeature ito 

ienhance ithe iaccuracy iof ifinger ivein irecognition, iusing 

iGabor ito iextract ifinger ivein ipatterns, iand ifuse ithe ivein iand 

ifinger itexture i[3]. 

In iFigure i6. Hashimoto iproposed ithat ithere iare itwo iways 

iof ifinger ivein iimage iacquisition, ii.e., ilight ireflection imethod 

iand ilight itransmission imethod. iThe imain idifference ibetween 

ithese itwo imethods iis ithe iposition iof inear-infrared ilight. iIn 

ithe ilight ireflection imethod, inear-infrared ilight iis iplaced iin 

ithe ipalmar iside iof ithe ifinger iand ithe ipattern iof ithe ivein iof 

ithe ifinger iis icaptured iby ithe ireflected ilight ifrom ithe ipalmar 

isurface iof ithe ifinger. iCompared iwith ilight ireflection imethod, 

ilight itransmission imethod ican icapture ihigh-contrast iimage, 

iso imost iof iimage iacquisition 

idevices iemploy ilight 

itransmission imethod i[4]. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22438735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xi%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22438735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22438735
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Figure.6 Two ways of finger vein image acquisition 

  

(a). Light reflection; (b). Light transmission- Courtesy 

[Finger Vein Authentication Technology and its Future, 

Junichi Hashimoto] 

Gaussian ihigh ipass ifilter iby ibinarization imethod iwas 

iproposed iby iLee, iE.C., iJung, iH., iKim, iD iFirst, iinfrared 

ifinger iimages iare icaptured iand ithen iextracted iusing 

ibinarization, iLocal iBinary iPattern i(LBP) iand iLocal 

iDerivative iPattern i(LDP) imethods iusing ia imodified 

iGaussian ihigh ipass ifilter[5].Infrared ifinger ipictures iinclude 

ifinger ivein iand ifinger istructure imultimodal ifeatures. iThe 

iproposed imethod ishowed ipromising irecognition 

iperformance iwithout iany ifinger ialignment ialgorithm iby 

iusing iadequate ifinger iimage icapturing ischeme. 

Lu, iY., iXie, iS.J., iYoon, iproposed ithe iRegion iof iInterest 

imethod iof ifinger ivein iposition iwith ihigh iefficiency iand 

irobustness icompared ito ithe ifactors imentioned iabove. iThe 

iproposed imethod iconsists iof ia iset iof isteps ito iaccurately 

ilocate ithe iregion iof iinterest, inamely isegmentation, 

icorrection iof iorientation iand iidentification iof iregion iof 

iinterest. iFrangi ifilter iwas iused ito iextract ithe ifinger ivein 

istructure ifrom ifinger ivein iimages. iTwo iextended iedge 

ioperators iare iused ifirst ifor ithe isegmentation iof ithe icoarse 

ifinger iregion. iThis iwas iverified ito iresult iin ia ifaster ispeed 

ithan ithose iusing ithe imasks. iFor ithe iimages iin ithe iabnormal 

icase, ielaborate ibinarization iis iproposed ito iremove ithe ifalse 

ibackground icaused iby ithe iinfluences ifrom iuneven 

iillumination, iscattering, iand iimproperly icollection. 

iRemoving ifalse ibackgrounds iand iestimated icorrected 

iorientation iangle ican ibe iguidelines ifor igetting ia imore 

iaccurate ifinger iregion ifor ieach iother. iFinally, ian iextended 

iROI idetection imethod iis iused ibased ion isearching ithe 

ireference iline iin ithe ifinger's isecond iknuckle. iTo ialleviate ithe 

iinfluences ifrom ithe iuneven iillumination iand ivariation iof 

ifinger iwidth, ithe ireference iline iis iderived ifrom ithe ivertical 

iprojection iof iblock iimage itruncated ifrom ithe isegmented ior 

iorientation icorrected iimage i[6], i[7]. i 

Shrinivas iRao iB iet ial. iproposed ia imethod iwhich iextracts 

ithe iiris idata iby iseparating ithe iiris iregion ifrom ithe ipupil iand 

isclera, iusing iroipoly iand iinverse iroipoly i[8]. iUsing ia 

ireduced ipixel iblock ialgorithm, ithe iextracted ifeatures isuit ithe 

istored irepository. 

Serestina iViriri iand iJules iTapamo iimplemented itwo 

imajority ivote-based istrategies ifor ithe icreation iof ia isingle iiris 

itemplate iper iuser i[9]. iA icumulative-sum igray ichange 

ianalysis ialgorithm iis iused ito iextract ithe iiris itexture 

icharacteristics ifor ithe idevelopment iof itemplates. 

Umesh, iHarkesh iSehrawat i[10] iexplained ithe ifinger ivein 

ipictures iare iupgraded iby iconsolidating ithe iidea iof inearby 

ihistogram ibalance, iwhich ienhances ithe ineighborhood 

idifference iof ia ipicture. iThe iRegion iof iInterest iof ifinger 

iimages iwas isuccessfully iextracted iby iapplying 

imorphological ioperations iirrespective iof iany iillumination 

ivariations iand ithese iimages iwere ienhanced iusing ilocal 

ihistogram iequalization. iThis iwas idone ito ienhance ismall 

iobject iareas iin ithe iimage ilocally ithat iis inot ipossible iby 

iapplying iglobal ihistogram iequalization imethod. 

Naoto iMiura, iAkio iNagasaka, iTakafumi iMiyatake 

idescribed ia ipersonal iidentification imethod ibased ion ipatterns 

iof iveins iin ia ifinger. iOriginal iphoto, iline-tracking ioperations 

iare iconducted irepeatedly iwith iarbitrarily ivarying istarting 

ipoints. iEvaluation iof iits irobustness iagainst iimage idarkness 

ishowed ithat iit iis ifar isuperior ito ithe iconventional imethod 

ibased ion ia imatched ifilter i[11]. 

Naoto iMiura ideveloped ithe icalculation iof imaximum ilocal 

icurvatures iin icross-sectional iprofiles iof ia ivein iimage i[12]. 

iThis itechnique iwill iaccurately ipredict ithe icenterlines iof ithe 

iveins iwithout ithe idifferences iin ivein isize iand istrength ibeing 

iaffected, imaking iit ihighly iaccurate ito ifit ithe ipattern. i 

Ajay iKumar, iYingbo iZhou i[13] iimplemented 

isimultaneously iacquires ifinger ivein iand ilow-resolution 

ifingerprint iimages iand icombines ithese itwo iproof iusing ia 

inew iscore ilevel iThe iutility iof ilow-resolution ifingerprint 

iimages iacquired ifrom ia iwebcam iis iexamined ito ievaluate ithe 

icorresponding iquality. iThe iauthor iintroduces iand iexamines 

itwo inew icombinations iof iscore iscales, ii.e. iholistic iand 

inonlinear ifusion, iand icompared icompares ithem iwith imore 

itraditional iapproaches ito ifusion ilevel iscore iin iorder ito 

idetermine itheir iefficacy iin ithe iproposed isystem. 

Wonseok iSong, iTaejeong iKim iet ial iproposed ia inew 

ifinger-vein iextraction imethod iusing ithe imean icurvature i[14]. 

iThis imethod iuses igeometrical iproperties iof ithe iintensity 

ifield, iwhich imakes iit ipossible ito iextract ithe ipattern iof 

iundefined iveins ifrom ithe iphotos. i  By irunning ithe 

iregion's igrowing ioperator ion ithe ivarious iseeds, iHuafeng iQin 

iLan iQin iChengbo iYu ideveloped ia inovel ivein ipattern 

iextraction iapproach i[15]. Segmentation imethod icalled 

ithreshold iimage ifor irough isegmentation iand iobtaining 

ibinary iand iskeleton iimage iof ithe ifinger ivein iand ifurther 

ispecified ifingervein iwidth iis idetermined ion ithe ibasis iof ithe 

ibinary iand iskeleton iimage idescribed iby iLiu, iT., iXie, iJ.B., 

iYan, iW., iLi, iP.Q., iLu, iH.Z. i[16] iThe iupdated irepeated iline 

itracking ialgorithm iis ithen iperformed ion ithe ibasis iof ithe 

irevised iparameters ito ibe iused ito idetermine ithe ilocus ispace 

iof ithe ifinger-vein. 

 

 

 

 



International Journal of Recent Technology and Engineering (IJRTE) 

ISSN: 2277-3878, Volume-8 Issue-5, January 2020 

 

4186 

 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  
Retrieval Number: E6642018520/2020©BEIESP 

DOI:10.35940/ijrte.E6642.018520 

IV. FEATURE EXTRACTION 

Zhi iLiu iet ial iproposed ithe iproblem iby iunifying ithe 

iconcept iof imultiple ilearning iand ipoint imanifold idistance 

i[17]. iTED-FV-based iexperiments ishow ithat ithe iproposed 

ialgorithmic iframework iis irobust iand ieffective. i 

Xuzhou iLi1,2 i, iXiaoming iX iet ial. i[18] i iproposed ia imethod 

iof ifinger ivein iidentification, iextracting ibinary ipatterns isuch 

ias iLocal iBinary iPattern ibased ion ithe ifinger ivein ipicture 

iwithout ivein isegmentation. iThe iextracted ifeature imay 

icontain isome inoise idue ito ithe ilow iquality iof ithe ifinger ivein 

iimage. iThis iproposed iPersonalized iDiscriminative iBit iMap 

ibased ion iLBP, iand iselects ithe istable ibits ifor ifinal imatching 

ifrom ithe ibinary ibits, ithis imethod ican idegrade ithe inoise ito 

isome idegree iand iachieve ibetter iperformance. i 

Debnath iBhattacharyya, iPoulami iDas i[19] iet ial iproposed 

ia inew ibiometric-based iIris ifeature iextraction isystem. iBy 

iusing ia iseries iof icorrectly ipositioned isensors, ithe isystem 

iautomatically iacquires ithe ibiometric idata iin inumerical 

iformat i(Iris iImages). iThe iproposed iconsidered icamera ias ia 

ihigh iquality isensor. iIris iImages iare itypically icolor iimages 

ithat iare iprocessed ito igray iscale iimages. iThen ithe iFeature 

iextraction ialgorithm iis iused ito idetect i“IRIS iEffective 

iRegion i(IER)” iand ithen iextract ifeatures ifrom i“IRIS 

iEffective iRegion i(IER)” ithat iare inumerical icharacterization 

iof ithe iunderlying ibiometrics.  

V. CLASSIFICATION 

Yang, iG.P., iXi, iX.M., iYin, iY.L iproposes ithat ithe 

iPrincipal iComponent iAnalysis ibe iextended ito ithe iextraction 

iof ifinger ivein icharacteristics ion ithe ibasis iof iwhich ia inew 

imethod iof irecognition iis iintroduced iin icombination iwith 

imetric ilearning i[20]. i 

S. iKhella-Kihel iet ial. i[21] ihas iintroduced iMultimodal 

ifusion iof ifinger-knuckle iprint, ifinger iprint iand ifinger’s 

ivenous inetwork iby iadopting iseveral itechniques iis iused ifor 

idifferent ilevels iof imultimodal ifusion. iFor ifeature iselection 

iKernel iFisher iAnalysis ialgorithm iis iused. iSupport iVector 

iMachines iand iK-Nearest iNeighbor iis iused ifor iclassification. 

Based ion ithe ispatial idistribution iof ithe itraining iobjects 

iand itheir idistance ifrom ithe itest iobject, iBakhtiar iAffendi 

iRosdietal ithe iproposed iFkNCN iuses ia isurrounding irule ito 

iobtain ineighbors ik-nearest icentroid i[22]. 

Vinothkumar, iR. iSanmugasundaram, iD. iDivya, iS. iPadma 

iSarath i[23] iproposed iFinger iVeins iare ithe inon iimitable 

ibiometric iIdentification. iThe iproposed isystem iuses iFinger 

ivein iRecognition isystem iusing iNear iInfra iRed ilaser, 

iNon-contact ifinger ivein iacquisition isystem iusing iNear iInfra 

iRed ilaser, iExtraction iof iFinger ivein ipatterns iusing irepeated 

iline itracking imethod, iFinger ivein ievaluation iusing iSupport 

iVector iMachines, iExtraction iof ivein ipatterns iof ifingers 

ibased ion icurvelets iand ineural inetwork ilayout iof ilocal 

iinterconnection. i 

Lovelesh iKhard, iRaju iBaraskar, iUday iChaurasia i i 

iproposed isurvey iis idone ion ifingerprint irecognition 

itechniques iand idifferent iapproaches iare istudied iin iterms iof 

iaccuracy iand iperformance i[24]. iAs ifingerprint imay ialso 

icontain inoise; iso iimage ide-noising itechniques iare ialso 

istudied iCross iridge ifrequency ianalysis iof ifingerprint iimages 

iis iperformed iby imeans iof istatistical imeasures iand iweighted 

imean iphase iis icalculated. iThese idifferent ifeatures ialong iwith 

iridge ireliability ior iridge icentre ifrequency iare igiven ias iinputs 

ito ia ifuzzy ic-means iclassifier. 

Kakde iSachin,V.Anandam, iet ial idiscuss iabout ithe 

ielaborated istudy iof ivarious igift iimplementation idefine 

istrategies itogether iwith itheir icomparative imeasures iand 

iresult ianalysis ithus ias irealize ia ibrand inew iconstructive 

itechnique ifor ifinger iprint irecognition i[25]. i 

T.M.Sirisha, iR.Bala iDinakar idiscussed idifferent ifiltering 

itechniques iand ialso icoded iwhich itechnique iis iuseful ifor 

iefficient iremoval iof ispecific inoise isuch ias iMean ifilter iis ifor 

ismoothing iimages, iGeometric iMean ifor iremoval iof 

iGaussian inoise, iHarmonic i&Contra iharmonic ifor iremoving 

ipositive ioutliers iand iMax iand iMin ifilter ifor isalt iand ipepper 

inoise ietc., iThese imentioned imethods iconclude ithat ithe 

ifingerprint iis ifast iand iaccurate ifor imore ireliable iand isecure 

isystem i[26]. 

Uday iA.R, iG.Sreelakshmi, i[27] iimplemented ia inovel 

imatching ischeme ito idetect ithe imatched iminutiae iof ipairs 

iincrementally. iThe iiris icharacteristics iare icaptured 

ieffectively iusing ithe iedge idetection ialgorithm. iAs ia iresult, 

ithe imaximum iscore iis icalculated iby icross icorrelation iand 

iused ias ithe iparameters iof irecognition. iThis iway iof 

icombination ihas iprovided iefficient irecognition iresults iwhich 

ihad iovercome ithe iexisting idrawbacks. 

Wencheng iYang, iSong iWang i iet ial iProposed 

ifinger-vein-based ibio-cryptosystem ithat inot ionly 

iauthenticates, ibut ican ialso iencrypt isensitive ihealth icare idata 

iusing ithe ibiometric icryptographic itechnique iof ithe iFuzzy 

iEngagement iSystem i(FCS). iThe iexperimental iresults iand ithe 

istudy iof iprotection iindicate ithe ivalidity iof ithe iproposed 

ischeme i[28]. i 

Shaila. iS.G, iV. iSuma iAvani iRashmi iexplained iabout 

iframework igets ithe ifinger-vein iand ifinger-texture iimages iat 

ia itime i[29]. iCamera iis iused ito iobtain ithe ifinger ivein iand 

ifinger itexture iimages. iThe iutility iof ilow-determination 

ifinger ivein iand ifinger itexture iimages iis ianalyzed ito ilearn ithe 

icoordinating iexecution. iThe ilow idetermination iimages iare 

iimproved iby ijoining ithe iupgrade istrategy iContrast iLimited 

iAdaptive iHistogram iEqualization i(CLAHE) iand imiddle 

ifilter. iThe idivision iof iRegion iof iInterest i(ROI) iat ivarious 

idetermination ilevels iand ithe ipivot iinterpretations imakes ithe 

iframework iprofoundly iproficient. 

Wenhao iYou i&, iWeikang iZhou i&, iJing iHuang iis 

iproposing ia inew iapproach ifor isolving ifinger ivein iimaging 

iskin iscattering iproblems. iFirstly, ia inew idiffusion iPoint 

iSpread iFunction i(diffusion-PSF) imodel iis iproposed ito 

iaccurately idescribe ilight iscattering iin ifinger itissues 

iSecondly, ithe iblur-SURE imethod i(Stein's iobjective ihazard 

iestimate) iis iused ito iaccurately iestimate ithe iparameters iof ithe 

idiffusion-PSF isystem. iUltimately, ithe imulti-Wiener 

iSURELET iapproach i(Linear iexpansion ithresholds) iis iused 

ito iboost ithe iparameters i[30]. i 

Wenjie iLiu, iWeijun iLi, iet ial. iproposed iseven ilayers iof 

iConvolution iNeural iNetwork iwhich iinclude ifive iconvolution 

ilayers iand itwo ifully-connected ilayers i[31]. i iThis inetwork 

iobtains ia irecognition irate iof i99.53%, iwhich iproves ito ibe 

ibetter iperforming ithan itraditional ialgorithm. 

Kun iSu, iGongping iYang, iLu iYang, iYilong iYin i iproposed 

ia ifinger ivein iimage iretrieval ischeme ibased ion 

iAffinity-Preserving iK-means iHashing i(APKMH)i ialgorithm 

iand ibag iof isubspaces ibased 

iimage ifeature.  
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iThis ipaper iexplains iabout ifinger ivein iimage iby 

iNonlinearly iSubspace iCoding i(NSC) imethod iwhich ican 

iobtain ithe idiscriminative ifinger ivein iimage ifeatures. iThen 

ithe ifeatures ispace iis ipartitioned iinto imultiple isub isegments 

i[32]. i 

Haiying iLiu, iLu iYang, iet ial iproposed inew ilocal 

idiscriminative ifeature ilearning imethod ifor ifinger ivein 

irecognition i[33]. iUnlike imost iprevious ifinger ivein 

irecognition imethods, iwhich iuse ihand-crafted idescriptors 

isuch ias ilocal ibinary ipattern, ilocal iline ibinary ipattern, iand 

iGabor ifeatures, ibut ithis ipaper iaims ia ifunction imapping ito 

iimprove ilocal icharacteristics idiscriminative iability iIn iorder 

ito iachieve ithis igoal, ithis ipaper iderives imultidirectional ipixel 

idifference ivectors i(MDPDVs) ifor ieach ipixel iin ia itraining 

ifinger ivein iimage iby imeasuring ithe idifference ibetween ieach 

isecond ipixel, iexplores ia ifeature imapping ito iproject ithese 

iMDPDVs iin ilow-dimensional ibinary icodes iin ia isupervised 

imanner, iwhere: i1) ithe iloss ibetween ithe ioriginal ireal-value 

icodes iand ithe ilearning iexperience. ibinary ivectors iare 

iminimized i2) ithe ivariation iof ilocal ibinary icharacteristics 

ibetween iclasses iis imaximized iand i3) ithe ivariation iof ilocal 

ibinary icharacteristics iwithin iclass iis iminimized..Finally 

irepresents iabout ithe iclustering iand ipooling iof ithese ibinary 

icodes icharacterizes ieach ifinger ivein ipicture ias ia ihistogram. 

Xinwei iQiu, iWenxiong iKang, iet ial i[34] isuggested ithat 

iboth iblurriness iand inoise idistribution iare islightly idifferent 

ibetween ireal iand iforged ifinger ivein iimages, iand ithat irobust 

imethods ibe iused ito idetect ipresentation iattacks iusing iforged 

ifinger ivein iimages i(print iartifacts). iFirst, iTotal iVariation 

iControl i(TV) iwas idefined ito idecompose inative ifinger ivein 

iimages iinto istructure iand inoise icomposition ireflecting ithe 

idegrees iof iblurriness iand ithe idistribution iof inoise. iNext, ia 

ilocal ibinary ipattern i(LBP) iblock idescriptor iis iused iin ithe 

idecomposed icomponents ito iencode iboth istructure iand inoise 

iinformation. iBasically, ia icascaded isupport ivector imachine 

i(SVM) iclassification isystem iis iused ito idetect ifinger ivein 

ipresentation iattacks ieffectively. i 

Priya iM.RavaleNerkar, ithe ibiometric iauthentication ibuilt, 

iis igaining ipopularity ias iit iprovides ihigh isecurity iand ireliable 

ipersonal iauthentication iapproach i[35]. iVein ibiometrics iis 

ione iof ithe iemerging itechniques icompared ito iother ibiometric 

isystems idue ito iits istrengths iof ilow irisk iof iforgery, idetection 

iof ivitality iand istability. iA isurvey ion idifferent itechniques 

iused ifor idifferent iprocesses ifor iauthentication iis idescribed iin 

ithis ipaper. iFinger ivein ihas ian ioutstanding ipromise iin ivarious 

iapplications. iThe ivein iquality ifactor iis ithe iEqual iError iRate 

i(EER) imeasured iusing idifferent ialgorithms. 

P.Gopinath, iR.Shivakumar, iexplained iabout iFinger ivein 

ibiometric ipattern iis ian iemerging itechnique ifor ipersonal 

iidentification iand iauthentication ifor ihaving imore isecurity 

iand iconvenience. iFinger ivein iamong iresearchers ihas igained 

imuch iattention ito icombine iaccuracy. iThis istudy imakes ion 

ireview iover ivarious iapproaches ifor ifinger ivein ifeature 

iextraction. iThe ifinger ivein ibasic iprinciple, ifeature 

iextraction, ievaluation iprocedures iare ianalyzed iextensively 

iand isystematically. iThe ithree ipart ifinger ivein iimage 

iacquisition, ipre-processing iand ifeature iextraction iare 

idescribed ispecifically iin ivarious iexisting itechniques i[36]. 

 i Vanaja iRoselin. iE.Chirchi,Laxman. iM. iWaghmare, 

iexplained iabout ienhancing iiris irecognition ialgorithm ibased 

ion iHaar iwavelet iwith iquality itexture ifeatures iof iiris iwithin 

ifeature ivector, ieven ithough iobstruction iof ieyelashes iand 

ieyelids iand ialso iworks iperfect ifor inarrowed ieyelid ias iit 

iconsider ismall ipart iof ithe iiris ieven ithough iit iis ioccluded i[37] 

 i  iAalaa iAlbadarneh iIsraa iAlbadarneh, ipresents ian iiris 

irecognition isystem ifor iuser iauthentication i[38]. iTo idesign 

ithe iproposed iiris iauthentication isystem ireviewed iand 

ievaluated ifour iiris ipattern irecognition ifeatures iincluding 

iHistogram iof iOriented iGradients i(HOG), ia icombination iof 

iGabor iand iDiscrete iCosine iTransform i(DCT) iand iGrey 

iLevel iCo-occurrence iMatrix i(GLCM). 

 i Akram iGholami, iHamid iHassanpour iproposed i i ithe iveins 

iare iextracted ifrom ifinger ivein iimages iby iusing ientropy 

ibased ithresholding. iIn ifinger ivein iimages ithe iveins iare 

iappeared ias idark ilines. iThe imethod iextracts iveins ias iwell, 

ibut ithe iimages iare inoisy, ithat imeans iin iaddition ito ithe iveins 

ithey ihave isome ishort iand ilong ilines. iThen iradon 

itransformation iis iapplied ito isegmented iimages. iThe iRadon 

itransform iis inot isensitive ito ithe inoise iin ithe iimages idue ito iits 

iintegral inature, iso iin icomparison iwith iother imethods iis imore 

iresistant ito inoise. iFor iextracting idominant ifeatures ifrom 

ifinger ivein iimages, icommon ispatial ipatterns i(CSP) iare 

iapplied ito ithe iblocks iof iradon itransformation. iFinally ithe 

idata iclassified iby iusing inearest ineighbor i(1-NN) iand 

imultilayer iperceptron i(MLP) ineural inetwork i[39]. 

Yu iLu, iSook iYoon iand iDong iSun iPark idescribed iabout 

ithree-dimensional i(3D) istructure iof ifinger iveins ilocated 

iinside ia ifinger, ia inovel ifinger ivein iidentification isystem 

i(FVIS) iusing itwo icameras iwith idifferent ifusion itechnique 

i[40]. iCompared ito ithe itraditional isingle-camera iFVIS, ithe 

iproposed isystem iwill iproduce imore ibiased idata iby ifusing 

iinformation ifrom itwo isimultaneously irecorded iimages iand 

iimproving ithe icorresponding iaccuracy. 

S. iVeluchamy i iL.R. iKarlmarx iproposed ia imultimodal 

ibiometric isystem iby iusing ifractional ifirefly i(FFF) 

ioptimization ito icombine ithe ifinger iknuckle iand ifinger ivein 

iimages iat ifeature-level ifusion.. iInitially, ithe icharacteristics 

iare iextracted ifrom ithe iphotographs iof ithe ifinger iknuckle iand 

ifinger ivein iusing irepeated iline itracking imethod. iThis inewly 

ideveloped imethod iof ifeature-level ifusion iusing iFFF 

ioptimization iis iused. iThe irecognition iis icarried iout iby ithe 

ifused ifeature iset iusing ilayered ik-SVM i(k-support ivector 

imachine) iwhich iis inewly ideveloped iby icombining ithe 

ilayered iSVM iclassifier iand ik-neural inetwork iclassifier. iThe 

iexperimental iresults iare ievaluated iand ithe iperformance iis 

ianalyzed iwith ifalse iacceptance iratio, ifalse irejection iratio iand 

iaccuracy i[41]. i 

Rupinder iSain, iNarinder iRana i[42] isuggested icomparing 

ivarious ibiometric isystems isimply iby iidentifying itheir 

iadvantages iand idisadvantages. iA ibrief iintroduction iis 

iusually ioffered ito icommonly iused ibiometrics, iincluding 

iFace, iIris, iFingerprint, iFinger iVein, iLips, iVoice. iThe ilist iof 

icomparison icriteria iintroduced iis ilimited ito iaccuracy, isize iof 

ithe itemplate, icost, isafety ilevel iand ilong-term istabilization. 

T.Sheeba, iRuwi, iSultanate iof iOman iM.Justin iBernard 

idiscussed iabout ia isurvey iof imultimodal ifingerprint iand 

ifinger ivein irecognition itechniques i[43]. iMost iof ithe iexisting 

iwork iis isystematically idescribed iand icompared iin ifive 

ichapters, ii.e., ithe iacquisition iof ifingerprints iand ifinger-vein 

iimages, ipre-processing, iextraction iof ifeatures, imatching iand 

ifusion. 
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iFingerprint iand ifinger-vein imultimodality iensures ihigher 

iperformance iand ispoofing iresistance ibased ion ithe iwork 

iavailable iin iliterature iand icommercial iuse iexperiences. iThis 

imultimodal itechnology ihas ireached ia ilevel iof isecurity, 

iaccuracy iand iefficiency iunparalleled. i 

Feifei iCUI, iGongping iYang, iproposed imultimodal 

ibiometric irecognition ibased ion iscore-level ifusion iof 

ifingerprint iand ifinger ivein, ias ifingerprint irecognition iand 

ifinger ivein irecognition iare icomplementary iin iseveral 

irespects i[44]. iExperimental iresults ibased ion ihomologous 

ibiometrics ishow ithat ifusion iof ifingerprints iand ifinger iveins 

ileads ito isignificant iimprovements iin iperformance. i 

P. iM. iGomathi, iG. iM. iNasira i[45] iproposed ithe 

iconventional imethod ifor iuser iauthentication iis ia ipassword 

iknown ito ithe iuser ionly. iThere iis ino isecurity iwhen iusing 

ipasswords iif ian iimposter iknows ithe ipassword iand iit ican ialso 

ibe iforgotten. iTherefore, ia ibetter isecurity isystem ineeds ito ibe 

ideveloped. iHence, ito iimprove ithe iuser iauthentication 

ipasswords iare ireplaced iwith ibiometric iidentification iof ithe 

iuser. iSo ia ibetter iclassifier iis inecessary ito iperform ithis itask. 

iSome iof ithe icommonly iused iclassifier iis ifocused ion ifuzzy 

ilogic, ineural inetwork, ietc. iNeural inetwork ican ialso ibe 

ieffective iin iclassification. iThis isurvey iprovides idifferent 

ibiometric-based iauthentication isystem ibased ion ineural 

inetwork. 

Zhi iLiu iand iShangling iSong i[46] ihave iproposed ia 

ireal-time ifinger-vein irecognition isystem ifor imobile idevice 

iauthentication. iThe isystem iis ibuilt ion ia iDigital iSignal 

iProcessor iplatform iand iis ifitted iwith ia inew ifinger-vein 

irecognition ialgorithm. iThe iproposed isystem ionly itakes 

iabout i0.8 iseconds ito ivalidate ione iinput ifinger ivein isample 

iand iachieves ian iequivalent ierror iof i0.07 ipercent. i 

Liukui iChen,Jing iWan i[47] ipresented ithe idesign iof ia 

ipersonal iidentification isystem ibased ion inear iinfrared i(NIR) 

ifinger ivein iimage iIn ithis ipaper, ithe iresearcher ipresented ia 

ifinger ivein iimaging iobservation isystem ion iwhich ia 

iself-adaptive iilluminance icontrol ialgorithm iis iproposed iand 

iincorporated iinto ithe iimage iacquisition ihardware. iGabor 

ifilters iare iused iin ithe ipre-processing icycle ito iimprove 

irecorded iraw ifinger. i 

 Haiying iliu,lu iyang,et ial. iproposed ia inew ilocal 

idiscriminative ifeature ilearning imethod ifor ifinger ivein 

irecognition. iUnlike imost iprevious ifinger ivein irecognition 

imethods, iwhich iuse ihand-crafted idescriptors isuch ias ilocal 

ibinary ipattern, ilocal iline ibinary ipattern, iand iGabor ifeatures, 

ithis ipaper iaims ito ilearn ia ifeature imapping ito ienhance ithe 

idiscriminative iability iof ilocal ifeatures i[48]. 

Ajay iKumar, iYingbo iZhou i[49] ihas iimplemented ia inew 

imethod ito iimprove ithe iperformance iof ithe iliterature's ifinger 

ivein irecognition isystems. iAt ithe isame itime, ithe iproposed 

isystem iacquires ifinger ivein iand ilow iresolution ifingerprint 

iimages iand iuses ia inew icombination iscore ilevel itechnique ito 

iincorporate ithese itwo ifacts. 

Yu iLu, iSook iYoon iet ial i iexplained iFinger ivein iimages 

icontain irich ioriented ifeatures. iLocal iline ibinary ipattern 

i(LLBP) iis ia imethod irepresents ian iextended ilocal ibinary 

ipattern i(LBP), ibut iis ilimited iin ithat iit ican ionly ibe iextracted 

ihorizontally iand ivertical iline ipatterns, iso ieffective 

iinformation iin ian iimage imay inot ibe iexploited iand ifully 

iutilized i[50]. iIn ithis ipaper, ian iorientation-selectable iLLBP 

imethod iis iproposed ifor ifinger ivein irecognition, icalled 

igeneralized ilocal iline ibinary ipattern i(GLLBP). iGLLBP 

iextends iLLBP ito iany iorientation ifor iextraction iof iline 

ipatterns. iThe isoft ipower imetric iis iused ito imeasure ithe 

imatching iscore iin iorder ito ieffectively iincrease ithe imatching 

iaccuracy. i 

Fotios iTagkalakis i,Dimitrios iVlachakis, iproposed i[51] i 

iefficient idetection iof ithe inon-vein iregions, iin iorder ito idefine 

ithe imain ivein ipatterns. iThe iproposed imethod iis ieffective iin 

icapturing iand iillustrating inot ionly ithe ipattern iof ithe ivein iof 

ithe ifinger, ibut ialso iother iessential ifeatures isuch ias ithe iwidth 

iof ithe iveins. iThe ifalse iacceptance iand ifalse irejection irates 

iachieved iare i0% iand i0.5% irespectively. 

Gongping iYang, iRongyang iXiao, iet ial idiscussed ia imethod 

iof ifinger ivein irecognition ibased ion ipersonalized iweight 

imaps i(PWMs), iconsisting iprimarily iof ipre-processing, 

iextraction iand imatching. iFinally, iextensive iexperiments 

iwere idesigned ito ievaluate ithe iefficacy i[52]. i 

Fei iLiu, iYilong iYin, iet ial ipresent ia inovel irecognition 

isystem ithat iuses ifinger ivein isuper-pixel-based ifeatures 

i(SPFs) ifor ihigh-level irepresentation iof ifeatures i[53]. i 

Xiaoming iXia, ib, iLu iYanga, ib, iYilong iYinc, iauthor isays ia 

inovel ibinary idiscriminative icode i(DBC) imethod iof ilearning 

iis iproposed ifor ithe iidentification iof ifinger iveins i[54]. iFirst, 

ito icapture icomparisons ibetween isubjects, ithe igraph iof ithe 

isubject irelationship iis ibuilt. iThe ibinary itemplates iare 

itransformed ibased ion ithe irelationship igraph ito idescribe ithe 

ivein icharacteristics iof ithe isubject. i 

N. iAngayarkanni isuggested ia ifinger ivein iimaging 

iobservation isystem iusing ia iself-adaptive ibilateral 

iilluminance icontrol ialgorithm ibased ion ia ifilter i[55]. iThe 

ialgorithm icould iadjust ithe ilighting idistribution 

iautomatically. iBased ion iits ithickness idistribution, ithe iwhole 

ifinger ibody icould ibe iadequately iilluminated iand 

ioverexposure iand iunderexposure iwere ieffectively iprevented. 

Di iHuang, iYinhang iTang, iet ial iproposed ia inovel iapproach 

ito ihand-dorsa ivein irecognition ithrough imatching ilocal 

ifeatures iof imultiple isources i[56]. iIn icontrast ito icurrent 

istudies ionly iconcentrating ion ithe ihand ivein inetwork, ibut ithis 

isystem ialso imake iuse iof iperson idependent ioptical 

icharacteristics iof ithe iskin iand isubcutaneous itissue irevealed 

iby iNear iInfra iRed ihand-dorsa iimages iand iencode 

igeometrical iattributes iof itheir ilandscapes. iSpecifically, ithe 

iproposed imethod iadopts ian ieffective ikey ipoint idetection 

istrategy ito ilocalize ifeatures ion idorsal ihand iimages, iwhere 

ithe ispecialty iof iabsorption iand iscattering iof ithe ientire idorsal 

ihand iis imodeled ias ia icombination iof imultiple i(first, isecond, 

iand ithird) iorder igradients. 

Bogdan ibelean, imihaela istreza, iet ial iintroduced ia inovel 

iapproach ito iuser iauthentication ibased ion ianalysis iof ithe 

idorsal ihand ivein ipattern iand iclassification iof ithe ineural 

inetwork imulti-layer iperceptron.. iFor iimage iprocessing itwo 

idifferent itechniques iare iemployed irotation iinvariant iHough 

itransform iand iclustering ibased isegmentation iand 

imathematic imorphology i[57]. I 

Jinfeng iYang, iBen iZhang iand iYihua iShi i[58] iproposed 

ifirst igive ian ianalysis iof ithe iintrinsic ifactors icausing 

ifinger-vein iimage idegradation, iand ithen ipropose ia isimple 

ibut ieffective iimage irestoration imethod ibased ion iscattering 

iremoval. iTo igive ia iproper idescription iof ifinger-vein iimage 

idegradation, ia ibiological ioptical imodel i(BOM) ispecific ito 

ifinger-vein iimaging iis iproposed iaccording ito ithe iprinciple iof 

ilight ipropagation iin ibiological itissues. i 
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WenmingYang, iYichao iLi, iet ial ideveloped ia iweighted 

iSpatial iFeature iInterdependence iMatrix i[SFIM] ibased ion 

iprobability iand idirection i(PDSFIM). iThe iSFIM icombines 

iboth ithe ilikelihood iand iposition iof ithe ivein ilines iin ia ipatch. 

iAfter icomparison iwith ivarious istate-of i- ithe-art imethods ithe 

iexperimental iresults ishow ithe isuperiority iof ithe iproposed 

imethod i[59]. i 

Hyung iGil iHong, iMin iBeom iLee iet ial iproposed 

iConventional ifinger-vein irecognition isystems iperform 

irecognition ibased ion ithe ifinger-vein ilines iextracted ifrom ithe 

iinput iimages ior iimage ienhancement, iand itexture ifeature 

iextraction ifrom ithe ifinger-vein iimages i[60]. iNevertheless, iin 

ithese isituations, ipoor iidentification iof ifinger-vein ilines 

ireduces ithe iprecision iof ithe irecognition. iIn ithe icase iof 

iextraction iof itexture ifeatures, ithe ideveloper imust idecide 

iexperimentally ion ia iform iof ithe ioptimal iextraction ifilter 

itaking iinto iaccount ithe iimage idatabase icharacteristics. 

Tuyen iDanh iPham, iYoung iHo iPark, iet ial ideveloped ia 

inon-intrusive ifinger-vein irecognition isystem iusing ia 

inear-infrared iimage isensor i(NIR) iand ievaluated iits iaccuracy 

ibased ion idifferent ifactors i[61]. iThe iexperimental iresults 

iobtained iwith ithree idatabases ishowed ithat ithis idevice ican ibe 

iperformed iin ireal iapplications iwith ihigh iprecision iand ithe 

idissimilarity iof idifferent ipeople's ifingernails.is igreater ithan 

ithat iof ithe ifinger itypes iand ihands. 

A icancelable ibio-cryptosystem iwas iimplemented iby 

iWencheng iYang, iJiankun iHu, iand iSong iWang i[62] iby 

itaking ifull iadvantage iof ithe icancelable iand inon-invertible 

iproperties iof ibio-hashing ibiometry. i 

Kwang iYong iShin, iYoung iHo iPark, iet ial iproposed i, ithe 

ilocal iand iglobal ifeatures iof ithe ivein ilines iof ian iinput iimage 

iare iamplified iusing iGabor ifilters iin ifour idirections iand 

iRetinex ifiltering i[63]. iThen ithis ipaper iexplained iabout ithe 

imeans iand istandard ideviations iin ithe ilocal iwindows iof ithe 

iimages iproduced iafter iGabor iand iRetinex ifiltering iare iused 

ias iinputs ifor ithe iAgain ithe ioptimal iweights irequired ito 

icombine ithe itwo iGabor iand iRetinex ifiltered iimages iare 

idetermined iusing ia idefuzzification imethod. iFinally, ithe iuse 

iof ia ifuzzy-based imethod imeans ithat iimage ienhancement 

idoes inot irequire iadditional itraining idata ito idetermine ithe 

ioptimal iweights. iExperimental iresults iusing itwo ifinger-vein 

idatabases ishowed ithat, icompared ito iprevious imethods, ithe 

iproposed imethod iincreased ithe iaccuracy iof ifinger-vein 

irecognition. i i i i i i i i i i i i i i i i i i 

Nancy iMantrao,Sukhpreet iKaur ideveloped iFinger ivein 

iRecognition iis ithe imost icurrent ibiometric iinnovation iwhich 

iuses ithe ivein ipattern iwhich iis icovered iup iunder ithe ihuman 

ifinger ifor idistinguishing iproof i[64]. i iComparing iwith iother 

itraits isuch ias ifingerprint, iiris iand iface iaccuracy iis ihigh iin 

ifinger ivein ias ithese ipatterns iare icovered iup iunder ithe iskin 

isurface, ithey igive ia icolossal isecurity ithought iand iare 

idifficult ito iforge. iThe ibest iresult iis iachieved iby iapplying 

ineighborhood ioperation iand idistance icomputation, iwhere 

ithe iaccuracy ican ibe iup ito i91.67%. 

Young iHo iPark iand iKang iRyoung iPark i[65] iproposed 

inew iimage iquality ienhancement imethod ithat imeasures ithe 

idirection iand ithickness iof ivein ilines. iThis ieffort irepresents 

ifour iaspects iof inovel iresearch. iFirst, ias ivein ilines iare 

idetected iin iinput iimages ibased ion ieight igray iimage 

idirectional iprofiles irather ithan ibinary iimages, ithe 

inon-uniform idetection ierror iillumination iof ithe ifinger iarea 

iSecond, ithis ipaper idescribes iadaptively idetermines ia iGabor 

ifilter ifor ithe ioptimal idirection iand iwidth ion ithe ibasis iof ithe 

iestimated idirection iand ithickness iof ia idetected ivein iline. 

iThird, iit iis ipossible ito iobtain ia iclear ivein iimage iby iusing ithis 

ioptimized iGabor ifilter. iEventually, iin ithe iGabor ifiltered 

iimage, ithe ifurther iprocessing iof ithe imorphological ioperation 

iis iapplied iand ithe iresulting iimage iis icombined iwith ithe 

iinitial ione iby iwhich ithe ifinger-vein iis iused ia ihigher iquality 

iis iobtained. i 

Christoph iKauba, iJakob iReissig iand iAndreas iUhl, 

iproposed ifinger ivein irecognition ipreprocessing iand ifusion 

itechniques iAn iexperimental istudy iinvolving ia inumber iof 

ipreprocessing iapproaches ishows ihow iit iis ito ichoose ithe 

icorrect isingle itechnique iand ihow iuseful iit iis ito icascade 

iseveral idifferent ipreprocessing imethods ifor isubsequent 

iprocessing ifeature iextraction iof ivarious itypes i[66]. i 

Feifei icui, igongping iyang i[67] iintroduced imultimodal 

ibiometric irecognition ibased ion ifusion iof ifingerprints iand 

ifinger-vein iscales ito icomplement ione ianother iin imany 

irespects ias ifingerprint irecognition iand ifinger-vein 

irecognition. iExperimental iresults ibased ion ithe ihomologous 

ibiometrics idatabase iindicate ithat ifusion iof ifingerprints iand 

ifinger-vein iresults iin ia idramatic iincrease iin iperformance. i. 

Sudhamani iMJ,MK iVenkatesha iimplemented i iFeature 

ilevel ifusion iimproves ithe irobustness iand iclassification 

iaccuracy icompared ito iunimodal iauthentication isystem. iThis 

iwork iis icarried iin itwo-folds. iThe ifirst iexperiment icontrasts 

ithe iiris i' iinvariant inumerical ifeatures iwith ithe itranslation, 

irotation iand iscale i(TRS) ifinger ivein. iThe isecond iexperiment 

iconsiders ithe imathematical, istructural iand istatistical 

icharacteristics iof ithe ifinger ivein iwith ilocal iand istatistical 

icharacteristics iof ithe iiris i[68]. 

Sudhamani iMJ, iMK iVenkatesha i[69] iInvariant iiris 

ifeatures iand ifinger ivein ishape ifeatures iare ifused iby ithe 

iproposed imethod. iFeature ilevel ifusion imodel iis iassessed ito 

iinterpret ibiometric iauthentication isystem iclassification 

iaccuracy. iThe ialgorithm iprioritizes ihigh idimensional 

ifeatures iby iconsidering iiris iHu-moments iand ifinger ivein 

ishape ifeatures ito iachieve ia isecure iand ieasy iauthentication 

isystem. i 

Through iintegrating ik inearest ineighbor iwith isparse 

irepresentation, iShazeeda iand iBakhtiar iAffendi iRosdi 

iintroduced ia inew iapproach ito ipersonal iidentification iusing 

ifinger ivein ipatterns ito iboost ineighboring ialgorithms.. iK 

inumbers iof ibest inearest ineighbor isamples iwere iselected ion 

ithe ibasis iof ik iNN iclassifier iin ithe iproposed iKNN-SRC 

imethod. iThe iselected iK isamples iwere ithen iconsidered ito ibe 

ithe itrain isamples ifor ithe iClassifier ibased ion iSparse 

iRepresentation i[70]. i 

Pandillapalli iGowtham, iCh iSindhu, iet ial iproposed ia inew 

imethod ito iimprove ithe iperformance iof ithe iliterature's 

ifinger-vein irecognition isystems i[71]. iAt ithe isame itime, ithe 

iproposed isystem iacquires ifingerprint iand ilow-resolution 

ifingerprint iimages iand icombines ithese itwo iinformation 

iusing ia inew iscore-level imix itechnique. 

Partheeba. iR, iN.Radha i[72] idata itransmission iwas 

iprotected iand iuser iconfidentiality iwas iguarded. iThe itwo 

iprimary icryptographic ischemes iwere isecret-key 

icryptography iand ipublic-key icryptography. iSecrecy iof ithe 

icryptographic ikey iholds ithe isecurity iof ithe isystem. iKey 

imanagement iis itherefore ithe imain iissue iof icryptography. iAs 

ia iresult, iseveral ikey imethods iof igeneration ihave ibeen 

ideveloped iand isecured ifor 

icommunication iprivacy. 
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Amruta iP. iDharmadhikari, iS. iR. iGanorkar iproposed ian 

iapproach ithat iwould iboost ifinger-vein irecognition isystems 

i[73]. i iFor ithe icombination iof iscore ilevel, ithe iminimum ierror 

idistance iclassifier imethod iwas iused. iPrevious isystems iare 

ireferred ito ithe icombination iof idecision ilevel iand ifeature 

ilevel. iPrevious isystems iare ireferred ito ithe ilevel iof idecision 

iand ithe icombination iof ifeature ilevel. iThese imethods ioften 

isuffer ifrom iinformation iloss. iIn iis iquite icomplicated iand 

ilargely iresponsible ifor ithe iindividuality iof ifingerprints iand 

isteady ithe icombination iof iscore ilevel iallows ieach 

iobservation ito ioperate iasynchronously, iwhich iis inot 

ipossible. 

S. iPartheeba, iN. iRadha i[74] iproposed iapproach ito 

idetecting ifingerprint iquality iusing ithe imethod iknown ias 

iOrientation iCertitude iLevel i(OCL). iIf ithe iimage iis iof igood 

iquality ithen iScale iInvariant iFeature iTransform iis iused ito 

iextract ithe ifeature, iotherwise ipoor iquality iimage iis iignored. 

iUsing ithe icover iimage iwill iobscure ithe iobtained icancelable 

imodel iThe isecret ipicture iwill ithen ibe itransmitted ifrom 

isender ito ireceiver iand ireceiver ito isender iusing iVariable 

iLeast iSignificant iBit itechniques. iFinally ithe iperformance 

imetrics ilike iFAR i(False iAcceptance iRate), iFRR i(False 

iRejection iRate), iand iAccuracy iof ithe iproposed iwork iis 

icompared iwith ithe iexisting isystem. 

Arunprakash iK. iNarayanan iR. iC, iKrishnamoorthy. iK 

iproposed isystem iusing ithe imethod iof iK- ifold icross 

ivalidation iby iusing itwo i, ia itraining iset iand itest iset iof iimages 

ito ifind ithe iappropriate iimage ithat imatches ithe iinput iimage, 

iincrease ithe iaccuracy iof irecognition iby ireducing ithe ifalse 

iacceptance irate iof ithe isystem i[75]. 

Enrique iV. iCarrera, iSantiago iIzurieta iet ial ideveloped ia 

ifinger-vein ibiometric isystem ibased iexclusively ion itextural 

ifeatures ito ievaluate ithe iusefulness iof ithe iremaining 

iinformation iaround ivein ipatterns i[76]. iTextural 

icharacteristics iare iobtained ifrom ithe iwavelet idetail 

icoefficients ibelonging ito ifinger-vein iimages iby imeans iof 

igray-level ico-occurrence imatrices. iThe ievaluation iof ithe 

iproposed ibiometric isystem iis ibased ion ia istructured 

ifinger-vein idatabase iand iits iresults ishow ipromising ichanges 

iin ifinger-vein iauthentication ireliability iwhen iincorporating 

itextural icharacteristics iinto ithe ibiometric iprocess. 

Bang iChao iLiu, iShan iJuan iXie, iand iDong iSun iPark 

idescribed iabout i itwo iblock iselection imethods iwhich iare 

ibased ion ithe iestimate iof ithe iamount iof iinformation iin ieach 

iblock iand ithe icontribution iof iblock ilocation iby ilooking iat 

irecognition irate iof ieach iblock iposition ito ireduce ifeature 

iextraction itime iand imatching itime i[77]. 

Marios iVlachos iand iEvangelos iDermatas iproposed 

imethod iis ibased ion ithe iminimization iof ithe iobjective 

ifunction iof ia imodified iMumford iShah iModel iand ithe ilocal 

iapplication iof iits iresults i[78]. iThis iapplication iproduces itwo 

inon ismooth iimages iwhere iveins ilocated iin iconcave iregions. 

iThe itwo iimages iare ithen icombined isimply iby iaddition. iA 

imodified ilocal ientropy ithresholding itechnique iis iused ito 

idetect iconcave iregions. iThe ipreliminary isegmentation iresult 

iwas iunsatisfactory idue ito ithe ipresence iof isome ioutliers 

i(misclassifications). iThus, ia ifinal imorphological ipost 

iprocessing istep ifollowed iin iorder ito iclean ithe iimage ifrom 

ithe imisclassifications iand ito iproduce ia irobust ifinger ivein 

ipattern. 

Huafeng iQin iand iMounim iA. iEl-Yacoubi i[79] iproposed ia 

ideep ineural inetwork i(DNN) ifor irepresentation ilearning ito 

ipredict iimage iquality iusing ivery ilimited iknowledge. iDriven 

iby ithe iprimary iobjective iof ibiometric iperformance 

ievaluation, ii.e. iminimizing iverification ifailure, iwe ibelieve 

ithat ilow-quality iimages iin ia iverification isystem iare iwrongly 

irejected. i 

Yu iLu, iSook iYoon iand iDong iSun iPark iproposed isystem 

ican igenerate imore idiscriminative iinformation iby ifusing 

iinformation ifrom itwo isimultaneous icaptured iimages iand ican 

ienhance ithe imatching iaccuracy. iExperimental iresults 

iobtained iusing ia idatabase iset iup iby ithe iauthors icontaining 

i436 ifingers ifrom i109 isubjects iconfirm ithe iviability iof ithe 

iproposed isystem i[80]. i 

Randa iBoukhris iTrabels, iAlima iDamak iMasmoudi, iet ial 

i[81] iimplemented ia inew imultimodal ibiometric isystem ibased 

ion ifusion iof iboth ihand ivein iand ifinger ivein imodalities. iFor 

ifinger ivein irecognition, ithe iproposed isystem iemploy ithe 

iMonogenic iLocal iBinary iPattern i(MLBP), iand ifor ihand ivein 

irecognition ian iImproved iGaussian iMatched iFilter i(IGMF). 

iExperimental iresults isupport ithe iexcellent iidentification 

iquality iof ithe iproposed imultimodal ibiometric imethod 

icompared ito ithe iunimodal ibiometric isystem. iThe isuggested 

iapproach's iArea iUnder iCurve i(AUC) iis ivery isimilar ito iunity 

i(0.98). i 

Makram iNabti, iLahouari iGhouti iand iAhmed i ipresents ia 

imultiscale iedge idetection iapproach ihas ibeen iemployed ias ia 

ipre-processing istep ito iefficiently ilocalize ithe iiris ifollowed 

iby ia inew ifeature iextraction i imethod ibased ion isome imulti 

iscale iextraction itechniques. iThis imixture iuses ispecial iGabor 

ifilters iand itotal iwavelet icomponents. iThis icombination iuses 

iGabor ispecial ifilters iand ipeak iwavelet icomponents. iFinally, 

ia ipromising ifeature ivector irepresentation iusing imoment 

iinvariants iis iproposed i[82]. 

Huanfeng iQin iand iMounim iA.El iYacoubi, i[83] iproposed 

ia ideep ilearning imodel ito iextract iand irecover ivein ifeatures 

iusing ilimited ia ipriori iknowledge. iFirst, itwo iregions iwill 

iautomatically iidentify ia iparticular iregion iwith ihigh 

ifinger-vein iseparability i ipatterns iand icontext ibased ion ia 

icombination iof istate-of i- ithe-art ifinger-vein iimage 

isegmentation itechniques ias iSecondly, ion ithe iresulting 

idataset, ia iConvolutionary iNeural iNetwork i(CNN) iis itrained 

ito ipredict ithe iprobability iof ieach ipixel iof ibeing iforeground. 

iThirdly, iby icreating iand ianalyzing ia iFully iConvolutionary 

iNetwork i(FCN), ithe iauthor iproposes ianother inew iand iinitial 

icontribution ito ithe irecovery iof imissing ifinger ivein ipatterns 

iin ithe isegmented iimage. i 

Khattab iM. iAli iAlheeti, iimplemented ithe iiris irecognition 

iapproach iis iimplemented ivia imany isteps, ithese isteps iare 

iconcentrated ion iimage icapturing, ienhancement iand 

iidentification i[84]. iDifferent itypes iof iedge idetection 

imechanisms iCanny ischeme, iPrewitt ischeme, iRoberts 

ischeme iand iSobel ischeme iare iused ito idetect idigital iimage 

iiris iboundaries iin ithe ieyes. iThe iimplemented isystem igives 

iadequate iresults ivia idifferent itypes iof iiris iimages. 

Faris iE.Mohammed, iEman iM. iALdaidamony, iA. iM. iRaid, 

i[85] i iexplained ithe iproposed isystem ifuse ipersonal ifinger 

ivein iand iiris iwhich iutilizes ia ivein ifeature imatcher ifor ifinger 

ivein iand iHamming iDistance iMatcher ifor iiris iwith imatching 

iscore ilevel ito iprovide ihigher iaccuracy iof i92.4%, iwith iFAR 

iand iFRR iof i0% iand i7.5%, irespectively. 

Law iKumar iSingh, iPraveen iGupta, iproposed ia ipersonal 

iidentification iusing iiris irecognition isystem iwith ithe ihelp iof 

ifive imajor isteps ii.e. 
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 iimage iacquisition, isegmentation iis iperformed iusing 

iCanny iEdge iDetection iand iHough iTransformation, 

inormalization, ifeature iextraction iusing iLocal iBinary iPattern 

iand imatching iand ialso ithese ifive isteps iconsists ia inumber iof 

iminor isteps ito icomplete ieach istep. iThe ipupil iand ilimbic 

iboundaries iare idetected iusing iCanny iEdge iDetection iand 

iCircular iHough iTransformation i[86]. 

Mohammad iAakif iKausar, iGautam iPurwar i[87] i idelivers ia 

iiris icoding imethod ifor ieffective irecognition iof ian iindividual. 

iAn ialgorithm ithat iis ibased ion iperson iiris iindependent iof 

ispatial iposition, iorientation iand icenter ifrequencies iof ithe iiris 

iimage. iThe ifact ithat ithe iiris iis iprotected ibehind ithe ieyelid, 

icornea iand iaqueous ihumor imeans ithat, iunlike iother 

ibiometrics isuch ias ifingerprints, ithe ilikelihood iof idamage 

iand/or iabrasion iis iminimal. 

Sachin iS.Bhosale, iRakesh iP.Kumawat, iillustrates 

itechniques ito iimprove iperformance iof iiris irecognition 

isystem ibased ion istationary iimage. iIn ithis ipaper ithe iauthor 

ifocused ion ian iefficient imethodology ifor iidentification iand 

iverification ifor iiris idetection. iThe iiris irecognition iapproach 

iis iimplemented ivia imany isteps ithese isteps iare iconcentrated 

ion iimage icapturing, ienhancement iand iidentification i[88]. 

Habibah iAdamu iBiu,Rashid iHusain iand iAbubakar 

iS.Magaji i[89] iproposed i iIris irecognition iis iconsidered ito ibe 

ione iof ithe ibest iand iaccurate iform iof ibiometric 

imeasurements. iIris irecognition iand iauthentication ihas ia 

imajor iproblem iin iits icode igeneration iand ivalidation 

iaccuracy ito iimprove ithe iauthentication iprocess iby iproducing 

ia ibinary ibit isequence iof iiris iwhich icontains imany ivital 

iinformation iused ito imeasure ithe iMean iEnergy iand 

iMaximum iEnergy iwhich igoes iinto ithe ieye iwith ithe 

iThreshold iValue iadopted. iThe iinformation igenerated ican 

ifurther ibe iused ito ifind iout idifferent ieye iailments. 

R.Shanthi, iB.Dinesh i iproposed i ito iimplement ian iiris 

irecognition isystem, iwhere icircular iHough itransform iand 

iCanny iedge idetection iis iused ito isegment ithe iiris iregion. 

iUsing ithe iDaugman ialgorithm, ia imodel iof ithe idetected iarea 

iis igenerated iand ithe itemplate imatching ifor iidentification iis 

ibased ion ithe idistance ifrom iHamming. i iThe iresults ishows 

ithat ithe iproposed imethod iis iefficient ifor iiris ibased ibiometric 

irecognition i[90]. 

A. iSrinivasan i iand iS. iSundaram, i[91] iproposed iMedical 

iimaging iplays iimportant irole ifor ithe ipractice iof imedicine 

iglobally iand iis irapidly iincreasing iand igetting isophisticated 

iday iby iday. iBut iaccurate, ifully iautomatic imedical iimage 

ianalysis icontinues ito ibe ian ielusive iideal ifor iquantitative 

iexploitation ifor idiagnosis iand itherapy. iThe ipaper ireviews 

ithe iapplication iof ideformable imodels ias ia icapable iand 

irobustly iapplied idigital imedical iimage ianalysis itechnique iof 

ithe ihuman ibody. 

K. iSaraswathi, iB. iJayaram iand iR. iBalasubramanian, 

ideveloped ian iapproach ifor inetwork isecurity iby imeans iof 

ibiometric i[92]. iHuman ibiometrics isuch ias ihand imorphology, 

ieyes, ifingerprint, iretina, iiris, iDNA, isignature iand ispeech ican 

ibe iused ieffectively ito iguarantee inetwork isecurity iThe 

idifferent iphases iincluded iin ithis iproposed iapproach iare iuser 

iregistration, iExtraction iof iminutiae ipoints iand isecret ikey, 

iIris ilocalization iand iNormalization. 

A inew ibiometric ifinger isystem iwas ideveloped iby iEui iChul 

iLee, iHyunwoo iJung, iand iDaeyeoul iKim i[93]. iInfrared ifinger 

iimages iare iobtained iand ithen ianalyzed iusing ia imodified 

iGaussian ihighpass ifilter iusing ibinarization itechniques, ilocal 

ibinary ipatterns i(LBP) iand ilocal iderivative ipatterns i(LDP). i 

Xiaoming iXi, iGongping iYang iet ial iproposed ia isimple ibut 

ipowerful ifeature, icalled iPyramid iHistograms iof iGray, 

iTexture iand iOrientation iGradients i(PHGTOG). iPHGTOG 

ican ireflect ithe iglobal ispatial ilayout iand ilocal igray, itexture 

iand ishape idetails ifor ia ifinger ivein iimage. iTo ifurther iimprove 

ithe iauthor, iuse ithe isparse iweight ivector itrained iwith 

iLASSO, icalled iPFS-PHGTOG, ito iselect ia icustom isubset iof 

iPHGTOG ifeatures ifor ieach isubject. iDetailed istudies iare 

iconducted iby ithe iresearcher ito idemonstrate ithe ipotential iof 

iPHGTOG iand iPFS-PHGTOG, iexperimental iresults iindicate 

ithat iPHGTOG iexceeds ithe iother icurrent icharacteristics i[94]. 

i 
S.Kalaiselvi, iR.Anandha iJothi i[95] iproposed 

iadvancements iin iresearch imethodologies iused iby idifferent 

iresearchers ifor iiris ilocalization, iiris isegmentation, ifeature 

iextraction, iand iclassification iand iencryption iof ithe iIris 

iimages. 

Several imachine ilearning itechniques iSVM, ineural 

inetwork, iand ifuzzy ilogic) iwere iused iin ithe ibiometrics 

iextraction iand imatching ifunction iprocess. iSuch ikinds iof 

itechniques ihave ialso ibeen ishown ito ibe ieffective iin 

iextracting, imatching iand ienhancing ithe iFinger iVein 

iRecognition isystem iefficiency. iMachine ilearning 

iclassifier-based imethods iwere iused iin imost itechniques iof 

iFinger iVein iRecognition iduring ithe imatching istage iof 

iFinger iVein iRecognition. iYet iconventional iapproaches ito 

ithe ifinger ivein iuse idistance-based imethods iduring ithe 

imatching iprocess. iNearly i100 ipercent iof ithe iproposed 

imachine ilearning ivein ialgorithms iare iaccurate i[96], i[97], 

i[98], i[99]. i 

Binsu ic ikovoor, isupriya im.,poulose iJacob[100] i iproposed 

iDaugman imethod iis idone ito iinvestigate ithe isegmentation 

itechniques. iEyelid idetection iis ianother istep ithat ihas ibeen 

iincluded iin ithis istudy ias ia ipart iof isegmentation istage ito 

ilocalize ithe iiris iaccurately iand iremove iunwanted iarea ithat 

imight ibe iincluded. iThe iiris iarea iobtained iis iencoded iusing 

ihair iwavelets ito icreate ithe iiris icode, iwhich iincludes ithe imost 

idiscriminating iattribute iin ithe iiris ipattern. iHamming idistance 

iis iused iin ithe irecognition istage ito icompare ithe iiris itemplates. 

iThe idataset iwhich iis iused ifor ithe istudy iis iUBIRIS idatabase. 

A icomparative istudy iis icarried iout iwith ithe idifferent 

ioperator iof ithe iedge idetector. iIt iis iobserved ithat icanny 

ioperator iis ibest isuited ifor iextracting imost iedges ifor 

icomparison ito igenerate ithe iiris icode. iThe irecognition irate iis 

i89% iand ithe irefusal irate iis i95%. 

Fig. 1. S. iIlankumaran iC.Deisy iproposed ia inew iC2 icode 

iderived ifrom ifinger ivein iand iiris iimages iwith iorientation iand 

imagnitude idata ito ienhance ithe iauthentication isystem i[101]. 

iThe iC2 isoftware iremoves ithe isystem icomplexity ireduction 

ifunction iselection ioperator ibecause iit icombines ithe 

iorientation iand imagnitude iof ithe ifinger ivein iinputs iwith ithe 

iiris ipicture. iDue ito iits ireduced idata ihandling idifficulty, ithis 

itechnique ican ibe iapplied iin ia icloud icomputing 

ienvironment-based ibiometric iauthentication isystem. 

VI. PERFORMANCE ANALYSIS 

 In ithis isection, iexplains iabout ithe i isummary iand 

icomparison ifor iall imethods iabout ithe isize iof iused idatabases, 

ithe iequal ierror irate i(EER) ior irecognition irate i(RR), iand 

iprocessing itime, ishown iin iTable i. 
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From ithe itable, iwe ican isee ithat isome imethods, ifor iexample, 

iLocal iDerivative ipattern, iRepeated iLine itracking iand 

iSpecial iline itracking i ireport ipromising iperformance. iAt ithe 

isame, ithere iare itwo iproblems: i(1)The isize iof idatabases iare 

igeneral ilimited, iso iit icannot ibe ipredict ihow ithe iperformance 

iwill ibe ion ia ilarge iscale idatabase; i(2)The iprocessing itime iis 

ilong, ialthough ithey ican ibe iused iin ireal itime iapplications. 

iTable ishows ithat icomparison iof ifinger ivein iand iiris ibased 

iauthentication imethods. 

 

Table Comparison of finger vein and iris based 

authentication methods 
Author Yea

r 

Method Performance 

Eui chullee, 

et al. [93] 

 

2011 

 

Local Derivative 

Pattern method 

Error Rate=0.13% 

Zhi Liu and 

Shangling 

Song [46] 

2012  Digital Signal 

Processor 

platform and 

equipped with a 

novel finger-vein 

recognition 

algorithm 

Error Rate – 0.07% 

Xiaoming 

Xi,et al. [94] 

 

2013 i).PHGTOG 

Feature 

Extraction 

and 

ii).PFS-PHGTO

G 

Feature 

Extraction 

i).PHGTOG: 

EER=0.0353 

Recognition 

Rate=0.9765 

ii).PFS-PHGTOG: 

EER:0.0110 

FAR 

at-Zero-FRR=0.3680 

FRR 

at-Zero-FAR=0.080

1 

Faris E. 

Mohammed, 

et al. [85] 

2014 Multi modal 

Biometric 

identification 

system 

FAR and FRR of 0% 

and 7.5%, 

respectively. 

 

 Nagasaka 

[11] 

2004 Special Line 

Tracking 

Equal Error 

Rate=0.145% 

 Habibah 

Adamu Biu 

,et al.[89] 

2018 Mean and 

Maximum energy 

measure 

FAR=1% 

FRR=1% 

VII. RESULTS AND DISCUSSION 

 
Figure.7 Palm Vein Segmentation 

 

A iDOG ifilter iand ihistogram iequalization, iis iadopted ito 

ialleviate iuneven iillumination iand ito ihighlight ivein itextures. 

iRootSIFT, ia imore istable ilocal iinvariant ifeature iextraction 

imethod iin icomparison ito iSIFT, iis iadopted ito iovercome ithe 

iprojection itransformation iin icontact-free imode. 

iSubsequently, ia inovel ihierarchical imismatching iremoval 

ialgorithm ibased ion ineighborhood isearching iand iLBP 

ihistograms iis iadopted ito iimprove ithe iaccuracy iof ifeature 

imatching. iFinally, iwe irigorously ievaluated ithe iproposed 

iapproach iusing itwo idifferent idatabases iand iobtained i0.996% 

iand i3.112%.  

VIII. CONCLUSION AND FUTURE WORK 

 This ipaper iprovides ia icomprehensive ianalysis iof 

itraditional iapproaches ito ifinger ivein irecognition ifocused ion 

imachine ilearning iand ideep ilearning. iThe iapproach ito ilight 

itransmission iis iconsidered ito ibe ithe ibest iway ito icapture ithe 

iimage iin iphoto iprocessing iof ihigh iquality. iIn ithe 

ipreprocessing iof iimages, imethods ifor iextraction iof iregion iof 

iinterest iand imethods ifor ienhancing iimages iare ichecked. iIn 

iaddition, ithe iconventional iextraction imethods ifor ifeatures 

iwere iclassified iinto ifive igroups i(i.e., ivein-based imethod, 

iiris-based imethod, ibinary-based ilocal imethod, 

idimension-based imethod iand iminutiae-based imethod). 

iThere iwere iboth iexamples iof idistance-based imatching 

imethods ias iwell ias iclassification-based imatching imethods 

ifor ithe imatching istage. iThis ipaper idiscusses iabout ifinger 

ivein iand iiris ibased ibiometric iauthentication isystem. iThe 

isteps iinvolved iin ithis iauthentication isystem iand itechniques 

iused ifor iidentification iis idiscussed. iAmong ivarious imethods 

iself iadaptive iillumination icontrol ibased ifinger ivein 

iauthentication isystem iprovides ibetter iperformance ithan 

iothers. iThe ifuture iwork iis ito ifocus ion igrowing inew 

iprocedure ikeeping iin imind ithe iend igoal ito ienhance 

icoordinating iof ifinger ivein iand iiris iextraction iof iexample 

iprecisely iand idecrease ithe irate iof imisclassification iby 

ijoining itwo iare ithree ibest itechniques. 
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