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AAABBBSSSTTTRRRAAACCCTTT

AAAnnnIIInnnnnnooovvvaaattteeedddFFFiiinnngggeeerrrppprrriiinnntttiiinnngggPPPrrroooccceeeddduuurrreeefffooorrr
HHHuuummmaaannnIIIdddeeennntttiiifffiiicccaaatttiiiooonnn

Fingerprintingisafrontiertechniquethatisthemostfrequentlyapplied
forhumanidentificationthroughouttheworld.Allcitizenover17yearsold
livingintheRepublicofKoreamustbefingerprintedtoobtainacertificateof
residentregistration.In Korea,forthisreason,human identification through
fingerprintshasbeenfarbetterdevelopedandusedefficientlybothincrime
scene investigation and in confirmation ofan unidentified body.Scientific
approacheshavebeenmadetoaccuratelyextractametamorphosedfingerprints
invariousenvironments.Becausemostofthestudiesonfingerprintinghave
been accomplished with biometric techniques,researches on restoration of
humandermaltissueandtakingcustodydataaftercollectingfingerprintshave
beencomparativelyundermined.Inthisstudy,anewlyinnovatedmethodfor
fingerprintextractionwasdevelopedusing thehightemperature-moisturizing
methodandpolyesterfilm withprintpowders.Comparedtotheconventional
fingerprintingmethodofpaperwithink,minutiaenumbersoffingerprintswere
greatly increased in polyesterfilm with printpowders afterrestoration of
fingertipsbyhightemperature-moisturization.Thisnewlydevelopedprocedure
would be an efficientfingerprinting technique which could be utilized in
scientificinvestigationandinpersonalidentificationinthefuture.Futhermore,
thenew methodforrestoration andextraction offingerprintsareeasy and
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inexpensivetopracticeforanumberofhumanidentification.
------------------------------------------------------------------
Keywords:fingerprinting,minutiae,polyesterfilm.
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III...IIINNNTTTRRROOODDDUUUCCCTTTIIIOOONNN

Fingerprintshavebeen moreextensively usedin many applicationsthan
anyothertraditionalpersonalidentificationsystemscompared.Inparticular,the
fingerprintsthathaveconventionally served foreasy identification in crime
scenes are no longereffective even with the diverse use ofequipments.
Besides,theidentificationofcriminalsusingpartialfingerprintshavebecomea
greatburdenduetoinsufficientamountofinformation,evenforpoliceofficers
who have been specialized in interpreting the fingerprints with a long
experience.
Inrecentyears,geneshavebeenusedtoconfirm theidentityofindividuals

byPCR(Kwonetal.,2003).However,thegeneticidentificationofindividuals,
alsobearssomeproblemsregardingthedifferentiationofidentificationbetween
monozygotictwins.Thus,thegrowingimportanceoffingerprintsineveryday
investigation can be hardly overemphasized, especially when biometric
recognition techniques augment the more traditionalforensic applications.
Thuscomesthefocusonthefingerprints,whichisunquestionablythepartof
oureverylives.Withthepatternoftheepidermalridgesonourfingers,palms
andsoles,itischaracterizedbyalmostparallelridgesthatform distinguishable
configuration(Hirschetal.,1973).
Thecrucialperiodoffingerprintdevelopmentinhumansstartsbythe10th

weekofpregnancy.Atthattimetheepidermisconsistsofthreelayers(the
outsideperiderm,theintermediatelayerandthebasallayerattheinterfaceto
thedermis)locatedontopofthedermiswhichconsistsofamorphoustissue
offibroblastandfibers(Kuckenetal.,2004).Epidermalridgesfirstappearas
localized cellproliferation in thebasallayeroftheepidermisaround 10-11
weeks post-fertilization. This cell proliferation actually forms shallow
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corrugations,termedprimaryridges,thatprojectintothesuperficiallayerof
thedermis(Okajimaetal.,1988).
Thenumberofridgescontinuesto increaseasnew ridgesareformed

eitheradjacenttoorbetween existing ridges.During theperiodofprimary
ridgeformation,thecharacteristicridgepatternisformedattheinterfaceof
epidermisanddermis(Bableretal.,1978).Around14weeks,sweatglands
begintodevelopatuniform intervalsalongtheapicesoftheprimaryridges.
Almostimmediatelyaftertheinitiationofsweatglanddevelopment,secondary
ridges,lackingofsweatglands,begintoform betweentheexistingprimary
ridges.Contingentwiththesecondaryridgeformation,primaryridgeformation
ceasesandepidermalridgesfirstappearonthevolarsurface(Mulvihilletal.,
1969).
Thedermalpapillaedevelopintheconcavitiesbetweentheepidermalridges

onthedeepsurfaceoftheepidermisaround24weeks.Untilthistimethe
morphologyofprimaryandsecondaryridgesisasmoothridgeoftissue.As
the depth of secondary ridges approximates that of the primary ridges,
peg-likestructuresofthedermalpapillae,a characteristicofthedefinitive
dermalridge,areprogressivelyformed(Haleetal.,1952).
Mostofthefingerprintclassificationscurrentlyusedworldwidearevariants

ofHenry'sclassificationscheme(Davideetal.,2002).Thefourmostcommon
classesarearch,loop,whorlandinjuredpatternasshowninFigure1.
A fingerprintiscomprisedofridgesandvalleys.Theridgesarethedark

areaofthefingerprintandthevalleysarethewhiteareathatexistsbetween
theridges.Many classificationsaregiven topatternsthatcan arisein the
ridgesasshowninFigure2.Incurrentfingerprintrecognitiontechnologies,
thesepointsarealsoknown astheminutiaewhich areridgeendingsand
bifurcationsbecausetheycanbeeasilydetectedbyonlylookingatthepoints
surroundingthem.
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Theuniquenessofafingerprintisdeterminedbythecharacteristicsandthe
relationshipsoflocalridges,whicharealsocalledminutiae(Luoetal.,2000).
Minutiaeofafingerprintincluderidgebifurcations,ridgeendings,shortridges
andenclosures.Amongvariousminutiae,ridgebifurcationsandridgeendings
arecommonlyusedinfingerprintrecognition(Linetal.,1998;Rathaetal.,
1995).Theextractionoftheminutiaeisderivedfrom thethinimageobtained
from fingerprintpreprocessing(Jainetal.,1997).
Extraction offingerprintfeatures and matching theiralgorithm depends

criticallyuponthequalityofinputtedfingerprintimage.Whilethequalityofa
fingerprintimagecannotbeobjectivelymeasured,itroughlycorrespondstothe
clarityoftheridgestructureinthefingerprintimage.Whereasagoodquality
offingerprintimagehashighcontrastandwell-definedridgesandvalleys,a
poorqualityfingerprintismarkedbylow contrastandill-definedboundaries
betweentheridges(Sharatetal.,2005).However,therearemanyfingerprint
imagesthatarenoisyorlackinginqualitybydefinition,causedbydust,oil,
moisture,scarsorexcessivelywetordryfingers.Assuch,clearpatternsof
orientationpatternscouldnotbealwaysobtained(Yauetal.,2004).

Thehistoryoffingerprintutilizationasameansofidentificationhaseven
outnumbered2000years.Theidentificationskillshave,along theway,been
extensivelystudiedandscientificallyrecordedbyanumberofanthropologists
andbiologists(Michaeletal.,2005).Thehistoryoffingerprintingusagecanbe
archaeologically traced back asearly as7000to 6000B.C.by theancient
Assyriansand Chinese.Clay pottery from theseperiodssometimescontain
fingerprintimpressionsplaced to mark thepotter.Somechinesedocuments
boreclaysealmarkedbythethumbprintoftheoriginator.Furthermore,bricks
usedinhousesintheancientcityofJerichoweresometimesimprintedby
pairsofthumbprintsofthebricklayer.However,eventhoughthefingerprint
individuality has been indeed recognized, there is no detailed evidence
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regarding thatitwasused on auniversalbasisin any ofthosesocieties
(Berryetal.,1994).
The country where the fingerprints were first used to identify the

individuals was ancient Chinese Tang dynasty. Thereafter, a British
anthropologistFrancisGaltonacquiredtheChineseclassificationsystem based
onwhichthefingerprintsweredividedintoacircularform andagyrateform.
Thishasbeenestablishedasthecurrentclassificationsystem forfingerprints
(G.P.P.A.,1996).In the mid-1800's a number of scientific studies have
establishedtwocriticalcharacteristicsoffingerprints,thatareagreedtobestill
truetothesedays:(1)notwofingerprintsfrom differentindividualshavebeen
foundtohavethesameridgepatternand(2)fingerprintridgepatternsremain
unchangedthroughoutlife.Thosestudieshaveledtotheinitialutilizationof
fingerprints forcriminalidentification,firstin Argentina in 1896,then in
Scotlandin1901,andinothercountriesintheearly1900's(Gormanetal.,
1998).
Thefirstpersontousefingerprintingforidentificationofindividualswas

British SirWilliam Herscel(Henry etal.,2001).Working asamanagerof
colonyaffairsintheBengaldistrictofIndiafrom 1858,herequiredhisIndian
customerstosealtheirfingerprintsonofficialdocumentsforthepurposeof
preventing theforgery ofcertificatesofIndian people(Jamesetal.,2003).
Henry Faulds,a British doctorwho served atTsukijiHospitalin Tokyo,
Japan,hadagenuineinterestinthefingerprintsidentifiedinthepotteryartof
ancientJapanandthenpublishedaresearchliteratureunderhisname(Faulds,
1880).Inaddition,aBritishSirEdwardHenryfirstdevelopedaprintingskill
named asaHenry-typefingerprinting.SinceJuly 1stof1901,ithasbeen
establishedastheofficialclassificationmethodforfingerprintinginBritainand
has ultimately become commercially available in other countries including
U.S.A.Afterwards,anothermethod called the Hamburg was developed by
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Gustav Roscher,a primeministerofpoliceagency in Hamburg,Germany,
1903.IthasbeenusedinGermany,Japan,andKorea.
Inrecentyears,thefingerprintingidentificationhasbeeneffectivelyapplied

in massivecasualties throughouttheworld.A tsunami,which occurred in
South Western Asia on December 26,2004,produced more than 300,000
casualtiesinthecountriesadjacenttotheIndianOcean.Thatincidencehad
encouragingly led to establish ThaiTsunamiVictim Identification (TTVI)
process,composed ofmore diverse nations than ever marked by human
history. Korea had placed a remarkable major role in confirming the
identificationofcasualties(Chungetal,.2007).
Nowaday,fingerprintshavebeen extractedon thespotfrom unidentified

deadbodies.Accurateidentificationofunknownsubjectsusingfingerprintingis
an criticalstep to resolvetheaccidentsafterwards.Thefingerprinting has
beenmosteffectivelyappliedtosolvethecasesofforgery,includingtheftand
useofpersonalID.Inaddition,thefingerprintinghasbeenfrequentlyusedin
awidersense,morethanforcriminalinvestigation.Itnow playsacrucialrole
in demonstrating thepublicidentification and concurrently in protecting the
rightsofpeople.Thefingerprintingtechnologiesdevelopedforidentificationof
criminalsarenow abletoensurethepublicsecurity.
Classificationofreferenceprintcollectionswasconsiderablystraightforward,

andhaveallowedidentificationofsuspectspreviouslyfingerprinted.Moreover,
from the1970sthealgorithmicresearch on fingerprintshasbroughttothe
fieldofefficientsearchalgorithmsthathavebeenimplementedinmostnations,
intheform ofautomatedfingerprintidentificationsystems(AFIS)(Nicoleet
al.,2007).In the 1980s,innovations in the technology areas ofpersonal
computersandopticalscannershaveenabledthetoolstocapturefingerprints,
yielding also practicalutilization in non-criminalapplications such as for
ID-cardprograms.Thus,nowadays,theintroductionofinexpensivefingerprint-
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capturing devicesand thedevelopmentoffast,reliablematching algorithms
havesetthestagefortheexpansionoffingerprintmatchingwidelytopersonal
utilization(SenWangetal.,2004).
Themajorityoftheautomaticsystemsforfingerprintcomparisonarebased

on minutiae matching.However,since structures ofridges in fingerprint
imagesarenotalwayswell-defined,itiscrucialtoprepareanenhancement
algorithm whichcanimprovetheclarityofridgestructures.Therefore,clarity
enhancementisoneofthemostimportantstepsintheautomaticfingerprint
identificationsystem (Hongetal.,1998).
Inordertounderstandtheprocessoffingerprinting,itisonlylogicalto

haveadeepapprehensionontheprintformationprocess.Fingerprintsareleft
behindduetovariouschemicalsubstancessecretedfrom thesweatglands.
Oneofthemajorchemicalconstituentsarefattyacidsincludingpalmiticacid,
palmitoleic acid, oleic acid, stearic acid, tetradecanoic acid, lauric acid,
pentadecanoicacid,linoleicacid,linolelaidicacid,arachidicacid,lignocericacid,
myristoleicacid,pentadecenoicacid,heneicosanoicacidanderucicacid.Another
majorconstituentareaminoacidsincludingserine,glycineandthreonine(Choi
et al.,2007).Various heavy metals are also important components of
fingerprints.
The fingerprinting is one ofthe fourprimary identification criteria to

identifyadeceasedindividual.A numberoftechniquesareavailabletorecover
fingerprintsfrom cadavers(Teigeetal.,1982,Guoetal.,1992,Kahanaetal.,
2001,Knobeetal.,2005).Thesetechniquesareoriginally derived from the
procedures using powderdusting (James etal.,1991),ninhydrin spraying
(Odenetal.,1954),andiodinefuming (Feldmanetal.,1982).Thatarethe
mostcommonlyusedtechniquesintherecoveryoffingerprintsundeordinary
circumstances.However,humanfingerscanbeeasilyinjuredandcontaminated.
Undertheseconditions,theconventionalmethodsoffingerprintingdevelopment
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areoftennolongereffective.
Demands for appropriate and effective fingerprinting have led the

researcherstospendtheirefforttodevelopinnovativetechnologies.Zugibeet
al.(1986)reportedanew methodoffingerprintrestoration,whichisasimple
techniquebasedonanentirelynew conceptutilizingdisodium ethylenediamine
tetraaceticacid in a detergentsolution adjusted to a pH of7.5 hasbeen
successfully used to obtain satisfactory to good fingerprint.Haglund etal.
(1988)alsoproposedanew methodthatmadeinjuredtissueflexiblebasedon
two chemicalcompounds using metaflow and restorative liquid material.
However,thismethodaskedalongertimeforskinregenerationfrom several
hourstoafew days.Ineichenetal.(1995)providedaveryuniquetechnique
offingertiprestoration.Theyfirstmadeasiliconerubbercastofthefingertip
andthenthepositivefingertipusingartificialskinmadeofwhite glueand
talcum powder.Morerecently,Davideetal.(2007)proposedanew method,
basedonusingalatexfilm.Trapecaretal.(2007)alsobroughtanew method
which isbasedon using magneticjetblack,magneticsilver,silverspecial,
swedishblackandruthenium tetroxiedsubstances.Shinetal.(2008)suggested
anew methodofregeneratingthefingerprintsincorruptedanddriedfingers
whichwereonwaterusingandelasticcordandgauze.
Thesestudieshavemainlyfocusedontheregenerationoffingerprintsby

extension ofskin tissues.Therearenumerousproblemsin thepreexisting
methodswhicharenoteasilyacceptablebytheKoreanpolice.Becauseoftheir
relativelylongprocessingtime,theKoreanpolicestillusestheconventional
methodofpaperwithinktotransferfingerprintsforhumanidentification.But
this method can not bring well-obtained, clear minutiae in various
environments.Whenfingersareexcessivelystainedwithredstampink,the
ridge lines are easily smudged on the fingerprintpaper,which may yield
unwantedfingerprintingmethod,adoptablebytheKoreanpolice.
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Inthisresearch,anew innovativemethodiscontrivedusingprintpowder
andpolyesterfilm (thickness:0.1mm)insteadofpreexistingmethodofinkand
paper.In order to suppress capillary waves and ink jammed,fingerprint
powderisused.Fingerprintpowderiscomposedofmanydifferentingredients
whichcanvarygreatlydependingontheformulaused.Thepowderadheresto
thehumid,sticky,orgreasysubstanceandisrelativelysimpleandinexpensive
nottomentiontheminimum experiencerequiredinordertoobtainsatisfactory
results.Polyesterfilm iscomposedofpolyestergroupofPET (polyethylene
terephtalate)constituents,anditabsorbswellthewatercontent,mineraloil,
and glycerol(Dhouhaetal.,2002).Owingtothis,thesubstancesecretedfrom
humanbodyiswelltranscribedonthefilm.Polyesterfilm whichiscurrently
commercially available has noticeably served forthe detailed absorption of
variousmineralon thesurface.Therefore,itisunquestionableforitsmore
advantageousindevelopingthefingerprint.
Thepalmsandsolesaremuchmorecomprisedtodeadkeratincellthan

otherregioninbody.Thedeadkeratincellisverydrysothatitcanbeeasily
reconditionedinwatercondition.Moreover,thedeadkeratincellhasmoreand
morewateractivityontissueinaccordancewithhightemperature,soitputs
aheadaswellingrapidly(Jocobietal.,1958).
Inthisstudy,new methodoffingertipregenerationwasalsodevelopedand

namedahightemperature-moisturizingmethod.Thistechniqueusedhotwater
toelicitgreaterthermodynamicsandosmoticresponses.Thehotwatergave
rapidandeffectiverehydrationofthedriedskins,raisingfrictionridgedetails
and eliminating body fluids associated with decomposition.The restored
fingertipswerebroughttofingerprintingonpolyesterfilm withprintpowders.
Thesetwoinnovativeproceduresforfingertipregenerationandfingerprinting
providedclearerfingerprintsevenfrom submerged,putrefactiveormummified
deadbodies
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ⅡⅡⅡ...MMMAAATTTEEERRRIIIAAALLLSSSAAANNNDDDMMMEEETTTHHHOOODDDSSS

111...SSStttuuudddyyyPPPooopppuuulllaaatttiiiooonnn
Thestudypopulationconsistedof350subjects(236menand114women;a

rangeofage,24-71years;mean age,43years)whowereyoung,elderly,
laborer,putrefactive,submerged ormummified dead bodies in nation-wide
KoreaProvincialPoliceAgenciesfrom May 2007toJuly 2008.Fingerprints
wereextractedfrom volunteersandcadaversbeforeautopsy.

222...TTThhheeeGGGeeennneeerrraaalllMMMeeettthhhooodddooofffFFFiiinnngggeeerrrppprrriiinnntttEEExxxtttrrraaaccctttiiiooonnn

Priorto extraction offingerprints,fingertips ofvolunteers were cleanly
rinsedwithsoapwater.Fingertipsofcadaverswerecleanedwithatoothbrush
oragauzewhichwasimmersedinalcoholtoremovetheforeignsubstances
coatedontheridgeline.Whenacottonimmersedinalcoholwasused,the
remnants ofcotton micro-particles which mightalterthe ridge lines was
cautioned.
Thegeneralmethodoffingerprintextractiononpolyesterfilm (thickness:

0.1mm,polyesterfingerprintkit,AltlightInc.,Seoul,Korea)withprintpowders
(Sirchie FingerPrintLaboratories,Inc.,Medford,NJ,U.S.A.)is shown in
Figure4.Thedryblackprintpowdersandadustingbrushshouldbeprepared
(Figure4A).Theblackpowderswereappliedtothebrushandthenevenly
smearedtothedirectionaswhichtheridgelinewasprogressed.Thepowders
werelightlybrusheddownnottosmearexcessively(Figure4B).Constituents
ofthepowdersincludedninhydrin,magneticparticles,andstickychemicals.A
lifter(attachmenttapes)waslightlyattachedtothecenterofafingertipand
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then firmly attached from theleftto therightarea atarotation of180̊ 

(Figure4D).
Priortotheattachmentofaliftertotheanteriorsurfaceofpolyesterfilm,

thepresumptivename,age,andsex,thecauseofinvestigation,andthename
ofextractor(aresponsibleperson)hadtobespecifiedusingamarker(Figure
4E).
A greatcarehadtobetakennottoaltertheorderoffingerprintsrecorded

on thedetached lifting tapes.Thelifting tapeswerethen attached to the
posteriorsurfaceofpolyesterfilm foridentificationofindividuals(Figure4F).
The anterior surface of polyester film should be confirmed for proper
extractionoffingerprints(Figure4G).
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FFFiiiggguuurrreee 333... EEEqqquuuiiipppmmmeeennntttsss fffooorrr fffiiinnngggeeerrrppprrriiinnnttt eeexxxtttrrraaaccctttiiiooonnn... Materials used in
fingerprintextractionincludeablackprintpowders,atoothbrush,alcohol,an
electrickettle,anattachmenttape,andacustomizedpolyesterfilm ofpolice
certificate.
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FFFiiiggguuurrreee444...AAA ppprrroooccceeeddduuurrreeetttoooooobbbtttaaaiiinnnfffiiinnngggeeerrrppprrriiinnntttsssooonnnpppooolllyyyeeesssttteeerrrfffiiilllmmm wwwiiittthhhppprrriiinnnttt
pppooowwwdddeeerrrsss...A,powdersandabrushforfingerprinting;B,powderspreadingto
fingertips;C-D,extractionoffingerprintsrotatingliftersthroughly;E,polyester
film for fingerprints;F-G,attachment of lifters to polyester film;H,a
fingerprintimageonpolyesterfilm.

AAAA BBBB CCCC

DDDD EEEE FFFF

GGGG HHHH
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333...RRReeessstttooorrraaatttiiiooonnnaaannndddEEExxxtttrrraaaccctttiiiooonnnooofffFFFiiinnngggeeerrrppprrriiinnntttsss

Theprocedureoffingerprintextractiononpolyesterfilm withprintpowders
afterrestorationoffingertipsofsubmerged,putrefactiveormummifieddead
bodyusingthehightemperature-moisturizingmethodisshowninFigure5.
Foreign substanceswereremoved using atoothbrush,forcep and a gauze.
Ensuredthatthisprocessdidnotfurtherdamagetheskin,keepingitintactas
muchaspossible.Whenasoreoozes,itshouldbewashedwithalcohol,and
thendriedupbyapieceofcloth(Figure5B).Theepidermallayermightbe
separated or soaked in water on occasion.Decayed hands without the
epidermallayeroftenshowednovisiblefrictionridgesindetail.Inthesecases,
fingerprintextractionshouldbedoneafterrestorationoffingertipsusingthe
hightemperature-moisturizingmethod.
Insubmergeddeadbodies,impuritiesshouldberemovedawayinorderto

displaytheridgeswell(Figure5B).Afterpicturesofthefingertipsweretaken,
those were restored using the high temperature-moisturizing method.The
fingers wereplaced into thehotwaterat30∼100℃ for3 to 10 seconds
(Figure4D).Thisprocesswasnotrepeatedmorethan3times.Ifthefriction
ridgeonthefingerscontainsabrasionorcuts,insteadofplacingthefingers
intohotwater,aspongesoakedinhotwaterwasusedoverthefrictionridge.
In caseofmummified dead bodies,hotwaterwasinjected into thedried
fingertips(Figure5E).Thefrictionridgesweredriedusingablow dryerorby
pouringalcoholonthefingersandblottingwithtowels.
Fingerprintingwasthenperformedasdescribedearlier(Figure4F-4H).The

fingerprintsrecordedonpolyesterfilm weresealedinahygienictransparent
plastic bag for safe delivery.The fingerprints were sent to the iAFIS
searching system (NationalPolice Agency,Seoul,Korea)using a scanner
(OMAX Inc.,Bucheon,Korea).Theidentified information and thenameof
fingerprintextractorshouldbewritten onpolyesterfilm,andthen thedata
shouldbestoredinanappropriatefolderofunnaturaldeath.



16

FFFiiiggguuurrreee555...AAA ppprrroooccceeeddduuurrreeetttoooooobbbtttaaaiiinnnfffiiinnngggeeerrrppprrriiinnntttsssfffrrrooommm aaadddeeeaaadddbbbooodddyyyooonnnttthhheee
pppooolllyyyeeesssttteeerrrfffiiilllmmm wwwiiittthhh ppprrriiinnntttpppooowwwdddeeerrrsss aaafffttteeerrrfffiiinnngggeeerrrtttiiippp rrreeessstttooorrraaatttiiiooonnn bbbyyy hhhiiiggghhh
ttteeemmmpppeeerrraaatttuuurrreee---mmmoooiiissstttuuurrriiizzzaaatttiiiooonnn...A,B,C,removalof foreign substances in
submerged,putrefactive or mummified dead bodies;D,E,restoration of
fingertipsin hotwaterorby injection ofhotwater;F,fingerprintpowder
spreading;G,liftingoffingerprints;H,lifterattachmenttopolyesterfilm;I,a
fingerprintimage.

AAAA BBBB CCCC

DDDD EEEE FFFF

GGGG HHHH IIII
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444...SSStttaaatttiiissstttiiicccaaalllMMMeeettthhhooodddsss

S.P.S.S.version 15.0 (S.P.S.S.Inc.,Chicago,IL,U.S.A.)was used for
database managementand statisticalanalysis.Allexperimentaldata were
comparedbycalculationofmeans,variance,F-ratioandp-valuebasedonthe
ANOVA (analysisofvariance).
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ⅢⅢⅢ...RRREEESSSUUULLLTTTSSS

111...GGGeeennneeerrraaalllFFFiiinnngggeeerrrppprrriiinnntttsssooonnnPPPaaapppeeerrraaannndddPPPooolllyyyeeesssttteeerrrFFFiiilllmmm

Sometimesconventionalfingerprinting with stampink appearsunreadable
ridge lines by excessive stamp ink. Fingerprinting on newly-developed
polyesterfilm wascomparedwithconventionalfingerprintswithstampinkon
paper(Figure6).
Fingerprinting on polyesterfilm with printpowdersexhibited moreclear

fingerprints(B,D)thanconventionalfingerprinting onpaperwhichsmeared
ridgeby excessiveink remnants.In A and C majorminutiaewhich were
bifurcation,ending pointand delta could notbe seen by unbalanced ink
spreading.OntheotherinBandD majorminutiaecouldbeseenbypolyester
film withprintpowersmethod.
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FFFiiiggguuurrreee666...TTThhheeecccooommmpppaaarrriiisssooonnnoooffffffiiinnngggeeerrrppprrriiinnntttsssooobbbtttaaaiiinnneeedddooonnnpppaaapppeeerrrwwwiiittthhhiiinnnkkk(((AAA,,,
CCC)))aaannndddooonnnpppooolllyyyeeesssttteeerrrfffiiilllmmm wwwiiittthhhppprrriiinnntttpppooowwwdddeeerrrsss(((BBB,,,DDD)))...

AAAA BBBB

CCCC DDDD
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222...FFFiiinnngggeeerrrppprrriiinnntttsss ooofffEEEllldddeeerrrlllyyy aaannnddd LLLaaabbbooorrreeerrrooonnn PPPaaapppeeerrraaannnddd
PPPooolllyyyeeesssttteeerrrFFFiiilllmmm

When fingerprintextraction with conventionalmethod ofpaperwith ink
wascarriedoutfrom disabledmen,laborerorcharitypatients,theremightbe
somedifficultiesoffingerprintextractionwithsmearedandpartialfingerprints.
A newly-developedfingerprintextractiononpolyesterfilm withprintpowders
wasproved effectiveespecially in extracting fingerprintsfrom thosepeople
havingerodedanddamagedfingerprints.
In comparison ofthetwomethods(Figure7),polyesterfilm with print

powdersproducedbetterresults(B,D)whichhavemanyminutiaewithmore
clearerridgelineonfingerprintsthanpreexistingpaperwithinkmethod(A,
C)with few minutiaeduetoexcessiveandunbalancedinkapplication.
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FFFiiiggguuurrreee777...TTThhheeecccooommmpppaaarrriiisssooonnn ooofffeeellldddeeerrrlllyyy aaannndddlllaaabbbooorrreeerrrfffiiinnngggeeerrrppprrriiinnntttsssooonnn pppaaapppeeerrr
wwwiiittthhhiiinnnkkk(((AAA,,,CCC)))aaannndddooonnnpppooolllyyyeeesssttteeerrrfffiiilllmmm wwwiiittthhhpppooowwwdddeeerrrsss(((BBB,,,DDD)))...

AAAA BBBB

CCCC DDDD
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333...TTThhheeeNNNuuummmbbbeeerrrooofffMMMiiinnnuuutttiiiaaaeeeUUUsssiiinnngggPPPaaapppeeerrrwwwiiittthhhIIInnnkkkaaannnddd
PPPooolllyyyeeesssttteeerrrFFFiiilllmmm wwwiiittthhhPPPrrriiinnntttPPPooowwwdddeeerrrsss

Mostclassicalfingerprintrecognitionalgorithmstaketheminutiaeincluding
their coordinates and direction as distinctive features to represent the
fingerprint in the matching process.Minutiae extraction mainly includes
orientationfieldestimation,ridgeextractionorenhancement,ridgethinningand
minutiaeextraction.
Minutiae number of fingerprints is important for the identification of

individuals.To estimate changes ofthe number ofminutiae,fingerprints
extracted from 10 fingers were compared between conventionalmethod on
paperwithinkandonpolyesterfilm withprintpowders.
Fortheproperevaluationofdata,statisticalanalysiswereperformedusing

S.P.S.S.program.Alloftheminutiaenumbersoffingerprintsonpolyesterfilm
withprintpowderswasincreasedhighlysignificantly(p<0.01)comparedwith
thoseofpaperwith ink in generalpeople(Table1,Figure8).Thesedata
implythegreatenhancementinextractingfingerprintsonpolyesterfilm with
printpowders.
Andtheminutiaenumbersofthumbfingerandmiddlefingeramongten

fingerswereremarkablyhigherthanthatofotherfingersinbothpaperwith
inkmethodandalsoinpolyesterfilm withprintpowdersmethod.
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TTTaaabbbllleee111...TTThhheeeNNNuuummmbbbeeerrrooofffMMMiiinnnuuutttiiiaaaeeeiiinnnFFFiiinnngggeeerrrppprrriiinnntttsssooonnnPPPaaapppeeerrrwwwiiittthhhIIInnnkkkaaannndddPPPooolllyyyeeesssttteeerrrFFFiiilllmmm wwwiiittthhhPPPrrriiinnntttPPPooowwwdddeeerrrsssiiinnnGGGeeennneeerrraaalll
PPPeeeooopppllleee

Method 

(Sub.)

Finger (Mean ± S.D.)

Index (L) Middle (L) Ring (L) Little (L) Thumb (L) Index (R) Middle (R) Ring (R) Little (R) Thumb (R)

Paper (230) 38.1±14.9 44.8±16.7 29.3±11.5 27.7±12.1 70.7±19.7 40.3±14.0 44.7±14.3 31.7±13.3 26.9±11.6 72.7±19.1

Polyester    

       (230)
85.0±10.0 89.5±10.3 60.2±16.9 50.4±15.5 95.0±8.6 84.3±10.7 89.9±11.0 65.9±17.0 50.2±17.3 95.8±7.9

Abbreviation.Sub,Subject;S.D.,StandardDeviation;L,Left;R,Right.
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FFFiiiggguuurrreee888...MMMiiinnnuuutttiiiaaaeeecccooommmpppaaarrriiisssooonnnbbbeeetttwwweeeeeennniiinnnfffiiinnngggeeerrrppprrriiinnntttsssooonnnpppaaapppeeerrrwwwiiittthhhiiinnnkkk
aaannndddpppooolllyyyeeesssttteeerrrfffiiilllmmm wwwiiittthhhppprrriiinnntttpppooowwwdddeeerrrsssiiinnngggeeennneeerrraaalllpppeeeooopppllleee...
Theresultsareexpressedasthemeans±S.D.＊,p<0.01.

＊＊＊ ＊＊＊
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444...EEEffffffeeeccctttsssooofffHHHeeeaaatttiiinnngggTTTiiimmmeeeaaannndddWWWaaattteeerrrTTTeeemmmpppeeerrraaatttuuurrreeeooonnn
FFFiiinnngggeeerrrppprrriiinnntttRRReeessstttooorrraaatttiiiooonnnooofffCCCaaadddaaavvveeerrrsss

Restorationoffingerprintsmaybedifficultorimpossibleincasesofseverly
putrefactive,submergedormummifieddeadbodies.A newlydevelopedhigh
temperature-moisturizingmethodwasdesignedtorestorethefrictionridgeon
theskinoffingerswithrehydration.
The degree ofrestoration offingertissues ofcadavers was evaluated

according to the treatment time and temperature. Excellent degree of
restoration was obtained around 90℃ for3 to 5 seconds,while the poor
restorationwasobservedinthetreatmentbelow 90℃ andbeyond95℃ (Table
2).
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TTTaaabbbllleee222...EEEffffffeeeccctttsssooofffHHHeeeaaatttiiinnngggTTTiiimmmeeeaaannndddWWWaaattteeerrrTTTeeemmmpppeeerrraaatttuuurrreeeooonnnFFFiiinnngggeeerrrppprrriiinnnttt
RRReeessstttooorrraaatttiiiooonnnooofffCCCaaadddaaavvveeerrrsss

Time(sec)†
Temp.(℃)‡ 3seconds 5seconds Morethan

10seconds
100℃ Harm theskin Harm theskin Harm theskin
90℃ Excellent§ Excellent Harm theSkin
60℃ Unsatisfactory＊ Unsatisfactory Unsatisfactory
30℃ Notusable Notusable Notusable

†Incubation time in water; ‡water temperature; §identifiable friction ridge
impression;＊unsatisfactoryfrictionridgeimpression.
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555...CCCooommmpppaaarrriiisssooonnnooofffFFFiiinnngggeeerrrppprrriiinnntttsssEEExxxtttrrraaacccttteeedddooonnnPPPaaapppeeerrraaannnddd
PPPooolllyyyeeesssttteeerrrFFFiiilllmmm aaafffttteeerrrFFFiiinnngggeeerrrtttiiipppRRReeessstttooorrraaatttiiiooonnn

Thefingerprintscannotbeextractedwellusingtheconventionaltypeofan
ink for fingerprinting. After the restoration of fingertips through high
temperature-moisturizing method, fingerprints extraction were compared
between on paperwith ink andon polyesterfilm with printpowders.The
restoration offinger tissue was performed in submerged,putrefactive or
mummifieddeadbodies.
In comparison ofthe two methods,polyesterfilm with printpowders

producedbetterresults(B,D,F)withmoreclearerridgelineonfingerprints
than paperwithink(A,C,E )(Figure9).InA,C andE,afew minutiae
wereseenbutchiefdeltaregionforhumanidentificationwasnotconfirmed.
ButalldeltaregioninB,D andFwereconfirmed.Thismadetheextraction
offingerprintspossibleevenincadaverswhosedermaltissueonlywasleft
becausetheyweresubmerged,putrefactiveormummifieddeadbodies.
Theseresultsmightindicatetheapplicabilityofrestorationoffingerprints

withhightemperature-moisturizingeveninseverelydamagedcadavers.
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FFFiiiggguuurrreee 999...CCCooommmpppaaarrriiisssooonnnsss oooffffffiiinnngggeeerrrppprrriiinnntttsss ooofffsssuuubbbmmmeeerrrgggeeeddd,,,pppuuutttrrreeefffaaaccctttiiivvveee ooorrr
mmmuuummmmmmiiifffiiieeeddddddeeeaaadddbbbooodddiiieeesssooonnnpppaaapppeeerrrwwwiiittthhhiiinnnkkkaaannndddpppooolllyyyeeesssttteeerrrfffiiilllmmm wwwiiittthhhppprrriiinnnttt
pppooowwwdddeeerrrsss...Fingerprintssubmerged(A,B),putrefactive(C,D)andmummified
(E,F)deadbodieswereextractedonpaperwithink(A,C,E)andpolyester
film with print powders (B, D, F) after tissue restoration by high
temperature-moisturization.DeltaminutiaewerenotseeninthepictureA,C,
EwhiletheywereclearlyseenthepictureB,D,F.Arrowsindicatethedelta
region.

AAA BBB

CCC DDD

EEE FFF
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666... TTThhheee NNNuuummmbbbeeerrr ooofff RRReeecccooogggnnniiizzzaaabbbllleee MMMiiinnnuuutttiiiaaaeee iiinnn
FFFiiinnngggeeerrrppprrriiinnntttsss ooonnn PPPooolllyyyeeesssttteeerrr FFFiiilllmmm aaafffttteeerrr RRReeessstttooorrraaatttiiiooonnn aaattt
VVVaaarrriiieeedddTTTeeemmmpppeeerrraaatttuuurrreeesss

Aftertherestorationatdifferenttemperature-moisturizingoffingertissue
ofcadavers recovered severalmonths after death,changes offingerprint
minutiaewerecompared.From 90to 95℃,successfulrestoration offinger
tissuewereobtained.Theoptimaltemperatureforrestorationoffingertipswas
revealedat95℃ withmoreminutiaenumbersthananyothertemperatures.
Therestorationat95℃ reproducedthediscernablefrictionridgesimpression

thatwereeasily seen.Obtained minutiaewereprocessed by iAFIS forthe
purposeofmakinganidentificationoftheindividual.
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TTTaaabbbllleee333...TTThhheeeNNNuuummmbbbeeerrrooofffRRReeecccooogggnnniiizzzaaabbbllleeeMMMiiinnnuuutttiiiaaaeeeiiinnnFFFiiinnngggeeerrrppprrriiinnntttsssRRReeessstttooorrreeeddd
aaatttVVVaaarrriiieeedddTTTeeemmmpppeeerrraaatttuuurrreeesss

Finger
Temperature

91℃ 93℃ 95℃
Index(L) 30.6±23.6 35.6±21.5 45.5±17.9
Middle(L) 40.8±26.1 44.4±21.2 53.2±18.3
Ring(L) 25.6±11.6 37.1±16.3 33.8±12.6
Little(L) 25.9±15.4 33.0±16.9 32.7±17.2
Thumb(L) 73.5±18.9 68.0±22.2 82.3±20.4
Index(R) 29.2±19.2 32.0±14.4 41.1±14.8
Middle(R) 40.6±23.5 56.3±24.2 56.8±27.2
Ring(R) 23.3±20.6 31.7±15.8 37.9±20.6
Little(R) 23.6±12.5 29.0±16.4 36.8±18.2
Thumb(R) 79.3±15.2 79.9±18.5 85.7±10.9

Abbreviation.L,Left;R,Right.
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777...CCCooommmpppaaarrriiisssooonnnsssooofffRRReeessstttooorrreeeddd FFFiiinnngggeeerrrppprrriiinnntttMMMiiinnnuuutttiiiaaaeeefffrrrooommm
VVVaaarrriiieeedddSSStttaaattteeesssooofffDDDeeeaaadddBBBooodddiiieeesssooonnnPPPooolllyyyeeesssttteeerrrFFFiiilllmmm

Whenextracting fingerprintsfrom corpsesinabadstateofpreservation
especially in submerged,putrefactive, or mummified dead bodies, many
problemsmaybeencountered.
Minutiaenumbersofdifferentstateofdeadbodieswerecompared after

restorationoffingertipsat95℃ for3～5seconds.Minutiaewereobtainedfrom
10fingersonpolyesterfilm withprintpowdersandfurtherprocessedwith
iAFIS.Therewerenostatisticaldifferencesinminutiaenumbersbetweenin
thekindsofdeadbodiesofmummified,submergedorputrefactivecadavers.
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TTTaaabbbllleee 444...CCCooommmpppaaarrriiisssooonnnsss ooofffRRReeessstttooorrreeeddd FFFiiinnngggeeerrrppprrriiinnntttMMMiiinnnuuutttiiiaaaeee fffrrrooommm VVVaaarrriiieeeddd
SSStttaaattteeesssooofffDDDeeeaaadddBBBooodddiiieeesssooonnnPPPooolllyyyeeesssttteeerrrFFFiiilllmmm

Finger
StateofDeadBodies(Mean±S.D.)

Mummified Submerged Putrefactive
Index(L) 48.0±N.A. 38.6±20.1 31.6±16.6
Middle(L) 63.0±7.1 48.4±23.1 50.7±24.8
Ring(L) 40.0±N.A. 32.9±16.1 28.2±12.6
Little(L) 34.0±5.7 28.8±14.0 31.1±16.3
Thumb(L) 73.0±33.9 75.1±21.1 76.9±23.5
Index(R) 23.0±7.1 36.7±16.7 37.0±16.6
Middle(R) 47.5±9.2 52.1±24.1 53.5±21.4
Ring(R) 19.5±7.8 31.2±16.3 28.4±14.3
Little(R) 23.0±4.2 29.1±15.2 27.6±14.8
Thumb(R) 77.0±25.5 78.3±18.4 84.7±18.3

Abbreviation.L,left;R,right;N.A.;notapplicable;S.D.,standarddeviation.
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ⅣⅣⅣ...DDDIIISSSCCCUUUSSSSSSIIIOOONNN

Fingerprints,impressions ofthefriction ridges ofallorany partofa
humanfinger,haveoftenbeenandstillareconsideredasoneofthemost
widelyusedbiometricmethods.
Theidentificationofindividualbasedonthefingerprintingdealswithalot

ofdiversemattersassociatedwithmissingpartsoftheaccidentsaswellas
affairsassociatedwiththecrime.Itshouldbenotedthatfingerprintingisone
ofthe fourprimary identification criteria thatcan beused in isolation to
identify a deceased individual.Fingerprinting is one ofthe four primary
identification criteria thatcan be used in isolation to identify a deceased
individual.Itisalsorelatedtomanyproceduresperformedeveninthemost
unexpectedplaces,suchasforthebodiesinsocialinstitutions,elderlydead
bodies,putrefactivedeadbodies,submergeddeadbodiesandmummifieddead
bodies.Allthosewhoseridgelineisunclear,havingridgesoffingertiperoded
ordamaged orrevealthedifficulty offingerprintextraction (Davideetal.,
2007).
In extraction fieldand algorithmsforestimation fingerprints,ink method

with paper based approaches are relatively inaccurate and provides
computationally low data.In this paper,a model-based method for the
fingerprintsofextractionfieldisproposed.Whenthecoarsefieldiscomputed
byusingpolyesterfilm withprintpowders-basedalgorithm,theerrorfrom the
noisecan beeliminated using themodelforareconstruction and chemical
charactermethod.
Theconventionaltypeoffingerprintinkisconsiderablyinsufficientforclear

extractionacrossavarietyofsituations.Thisoftenbearsnumerousproblems.
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Furthermore,the excessive contamination of red stamp ink or that of
fingerprint ink also make the identification of individuals difficult.This
phenomenon could beunderstood asthesameasthesmudged appearance
whenthefingerprintissealedusingaredstampinkonthecertificate.
Experimentalresultsshow thatthehigh-temperaturemoisturized method

andpolyesterfilm withprintpowdersmethodhaveabetterperformanceon
robustness,accuracy and computationaldata forextraction field estimation
fingerprints than the previous works. The application in a fingerprint
recognitionsystem alsoshowsthatanevidentimprovementcanbeobtained
by using polyesterfilm withprintpowdersmethodintranscriptionandthe
hightemperature-moisturizedmethodinfingertipreconstruction.
Inordertoaccuratelyidentifythecharacteristicsoffingerprintingpaperand

fingerprintingresults,thequalityoffingerprintingimagesmustbeimproved.
Considering thedirection offingerprint,thethicknessofridgelineand the
depthofgroove,inextractingthefirstfingerprint,suchfactorsastheaccurate
location ofhands,theingenuoustechniqueofextractorand themethod of
regenerationareutmostvital.
In this study,two innovated methods forindividualidentification with

fingerprintsweredeveloped.First,hightemperature-moisturizingmethodwhich
wasdesignedtorestorefingertipfrom whichfingerprintscouldnotbeobtained
bytheconventionalmethodusingpaperwithink.Second,polyesterfilm with
printpowderswhich extractedaridgeoffingerprintsmucheasily,compared
totheexistingmethodwasappliedtofingerprinting.
With these methods, the excellent outcomes were produced even in

putrefactivedeadbodies,submergeddeadbodiesormummifieddeadbodies,
whichcouldnotbeeasilyhandleduntilnow.Polyesterfilm withprintpowders
methodcanbeusedinbothasanitizedandanefficientmannerintheprocess
of interpretation as wellas the accuracy of the process of fingerprint
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extractioninvariousenvironments.
Theconvenientfeaturesofthesemodelforimplementationofafastidentity

verificationsystem basedonthefingerprintinghavealsobeenfocused.Data
about a comparison between paper with ink method (A, C) and the
newly-developed polyester film with print powders method (B, D)
demonstrated thatthefingerprintsextracted using polyesterfilm with print
powdersmethod(B,D)hadmoreclearerridgelineandmoreminutiaethan
paperwithinkmethod(A,D)asshowninFigure6and7.
The fingerprints extracted using polyester film with print powders

method(B,D,F)hadmoreclearerridgelinewith deltaandmoreminutiae
numbersthanpaperwithinkmethodasshowninFigure9.
Alloftheminutiaenumbersoffingerprintson polyesterfilm withprint

powderswasincreasedhighlysignificantly(p<0.01)comparedwiththoseof
paperwithinkingeneralpeople(Table1,Figure8).
Theminutiaenumbersoffingerprintswerenotstatisticallydifferentamong
differentsexandagegroupsbetweenpaperwithinkandpolyesterfilm with
printpowdersmethod.
ThetemperatureandtimeeffectsonfingerprintqualityareshowninTable

3.Excellentfingerprintswereobtainedin95℃,3to5secondscomparedto
thosebelow 90℃ andbeyond95℃.Theprolongedexposuretointenseheat
wouldharm theskin.Thehotwaterwouldrestorethefrictionridgeskinand
removeanycontaminantsstillpresent.Aftertheskinisexposedtohotwater,
itwouldbeinflatedtohavefrictionridgesclearlyvisibleonthefingers.This
observationindicatesthatthefrictionridgeskinhadbeensufficientlyrestored.
Toshow atranscriptionoffingerprintsusingpaperwithinkandpolyester

film withprintpowders,fingerprintingperformedafterrestorationasshownin
Figure 9.In the recording offingerprints from submerged,putrefactive or
mummifieddeadbodies,therewerenovisibleridgedetailonthefingerwith
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paperandink,whiletherewerevisiblymoreclearerridgelineatallthefigures
ofcadaverswithpolyesterfilm withprintpowders.
Notonly minutiaecomparison through polyesterfilm with printpowders

methodforsexandagebutalsothestateofdeadbodieshadnosignificant
differenceincadavers.
Inhumanidentification,minutiaenumberneedsatleastfor15iniAFIS.

Fingerprint minutiae obtained through polyester film with print powders
methodafterrestorationoffingertissuebythehightemperature-moisturizing
methodpresent32to82numbers.

Theconventionaltypeofink-basedtranscriptionoffingerprintsonthe
paperhascausedtheunnecessarilycomplexmethodsandthemuchlessclear
developmentoffingerprinting in various physicalenvironments,where the
ridge lineis unclear,including charity patients,laborer,elderly peopleand
patients with disability whose fingerprintwere much eroded.The newly
developedmethodofpolyesterfilm withprintpowdersisproventoresolvethe
variousproblemsoftheconventionaltypeoffingerprintingmethod,anditis
undoubtedlyeffectiveinobtainingthedevelopmentofclearerfingerprint.
Thus,itcanbelogicallyconfirmedthattheridgelinebecamemoreclearer

andmorecharacteristicascomparedtotheconventionaltypeofpaperwithink
method.
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ⅤⅤⅤ...CCCOOONNNCCCLLLUUUSSSIIIOOONNN

Preexistingfingerprintmethodusespaperwithinktotransferfingerprints.
Butmanyminutiaeoffingerprintswereusuallyspoiledwithspotsduetothe
diffusionofink.Inthisstudy,polyesterfilm withprintpowdersmethodwas
developed and used in extracting fingerprints to getrid ofsuch diffused
condition.With thisnew method fingerprintsthathad moreminutiaewith
much clearer image could be obtained. Moreover, the high
temperature-moisturizing technique was used to restore fingertips ofdead
bodies founded in various environments.With the combination of high
temperaturemoisturizingforrestorationoffingertipsandpolyesterfilm with
printpowdersextractionmethod,theaccuracyforfingerprintextractionwas
guaranteed.Thisinnovatednew methodcanalsobeusedfortheprocessof
interpretationinbothasanitizedandanefficientmanner,consideringthefact
that fingerprinting is commonly destitute of the safety measure. The
fingerprintsextractedpolyesterfilm wascoveredwithatransparentplasticbag
andthentransferred.Thus,theproblem previously mentionedwasresolved.
Theminutiaenumbersofthumbfingerandmiddlefingeramongtenfingers
wereremarkably higherthan thatofotherfingersin both paperwith ink
methodandalsoinpolyesterfilm withprintpowdersmethod.Thesatisfactory
minutiaenumbersweremuchhigherusingpolyesterfilm withprintpowders
method than paper with ink method for fingerprinting. The high
temperature-moisturizingmethodwassuitableforrestorationoffingertissue
ofdead bodies found in various environments.There was a remarkable
interrelation in restoration,transcription for fingerprints,and satisfactory
numbersoffingerprintminutiae.In conclusion,thecombination ofpolyester
film withprintpowdersmethodandthehightemperature-moisturizingmethod
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canbesuccessfullyappliedtoallhumanidentificationasanalternativeand
reliable fingerprinting method in terms ofeconomic costand convenience.
Therefore,these findings suggest that the high temperature-moisturizing
method and polyesterfilm with printpowders method may be usefulfor
accuratefingerprintinginhumanidentification.
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국국국문문문요요요약약약

신신신원원원확확확인인인을을을 위위위한한한 새새새로로로운운운 지지지문문문 현현현출출출방방방법법법

지문은 전 세계적으로 공용화된 신원확인 방법의 선두적인 기술이다.대한민국
에서는 17세 이상의 국민은 누구라도 주민등록증을 발급하기 위하여 지문을 채취
한다.이러한 제도로 인하여 우리나라는 지문감식분야가 오래전부터 월등하게 발
달하게 되었으며,모든 지문 자료를 통합적으로 관리함으로써 범죄현장 뿐만이 아
니라 신원불상자의 확인 과정에 매우 효과적으로 이용되고 있다.다양한 환경에서
변형이 발생되는 지문의 정확한 채취는 과학적 방법들로 행하여지고 있다.이들
연구 대부분이 생체인식 기술과 관련된 측면에서 진행되고 있어,조직의 복원과
지문 채취,자료의 보관 및 자료의 전달과 같은 관련된 연구가 부족한 실정이다.
본 연구에서는 고온습열법과 폴리에스터 필름 분말법을 사용하여 획기적인 지문
현출법을 개발하였다.종이와 잉크를 이용한 기존의 방법과 비교를 통해 고온습열
법을 통한 지문복원 후 폴리에스터 필름 분말법을 사용한 경우에서 보다 많은 지
문 특징점들을 얻을 수 있었다 새롭게 개발된 이들 방법이 차후 과학수사와 개인
신원확인에 있어 보다 편리하고 경제적이며 효율적인 지문현출방법으로 이용할
수 있을 것으로 생각한다.

------------------------------------------------------------------
Keywords:지문,특징점,폴리에스터 필름.
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