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PO3POBKA BIO/KETHOI CUCTEMU BIOMETPUYHOI IIEHTU®IKALILI 3
BUKOPUCTAHHS HEHPOHHUX MEPEX

Yopuobaii K. 0., I'pudkos C. B. Po3podxa 0ro1:eTHOI cucTeMHu GioMeTpH4HOI ineHTH(iKalii 3 BUKOPpUCTAHHS
HelipoHHUX Mepesk. B po0oTi mpoBeeHO TOCTIHKEHHS METOMIB 1 MiAXOAIB IO CTBOPEHHIO OFOJKETHOI CUCTEMH 010METpHYHOT
inenTudikanii. CucremMa Ma€ apxiTeKTypy KIi€HT-cepBep, KIIEHTChKa YacTHHA Oyne KpoccmIaT(hOpMEHHOIO Ta OpiEHTOBAaHA IS
MOOUTBHUX MPUCTPOIB. st 00poOKH 300paXkeHHsI BUKOPUCTOBYEThCs Oibmioreka 3 Binkpurum komom Open Source Computer
Vision Library Ta 6inpIry gactury 1o izenTudikamii 6y/e 31iiCHIOBATHCS 3 BAKOPHCTAHHAM HEHPOHHHUX MEPEXK.
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Yopuobaii K. 10., I'pudkos C. B. Pa3padorka 010Q:KeTHOH cucTeMbl OHOMeTPHUYeCKOH HAeHTH(HKAIUU MO
HCINOJIL30BAHUIO HEelPOHHBIX ceTeil. B paGoTe mpoBeneHo mccienoBaHWE METOJOB M IIOAXOAOB IO CO3JAHUIO OIODKETHOM
cucTeMbl OnoMeTprueckod wuaeHTH(UKanuu. CHCTeMa HMeeT AapXUTEKTypy KIHEHT-CepBep, KIMEHTCKas dacTh OymeT
KpoccItaT()OpMEHHOH 1 OPHEHTHPOBAHA TSI MOOMIBHBIX yCcTpoiicTB. {1t 00paboTKu H300paskeHUs HCIIOIb3YeTcsl OHOIIoTeKa
¢ otkpbITeIM KomoM Open Source Computer Vision Library u 6ospiryto gacts mo uaeHTHGUKAINE OYIET OCYIIECTBISTHCS C
HCIIOJIb30BAHUEM HEHPOHHBIX CETEH.
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Chornobay K. U., Hrybkov S.V. Development of budget biometric identification system using neural networks.
The paper focuses on the methods and approaches to create the budgetary system of biometric identification. The system have
client-server architecture, the client part will be cross-platform and oriented for mobile devices. To process the image, an Open
Source Computer Vision Library will be used and most of the identification will be done using neural networks.
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AxkTtyanbHicTh. [Ipobnema 3axucty iH(oOpManiiiHuX pecypciB cTajna HaHakKTyaJbHIIIOW B
Cy4acHOMY KiO€pHETHYHOMY CYCIHIJIBCTBi, IO B)KE€ HE MOXKE YSBUTH CBOE XUTTS 0€3 BUKOPHUCTaHHSA
MOOUTBHUX MPUCTPOIB Ta AOCTYIY 10 pecypciB mepexi InTepHer. [locTiiiHe BAOCKOHAIEHHS MPUCTPOIB
3B’SI3Ky Ta 3aco0iB CIIKYBaHHS [O3BOJISIE JIIOAWHI MiIBUIIMTH CBOIO KOMYHIKalil0 . 3a paxyHOK
OaraTbox pecypciB mepexi IHTepHeT momu 30epiraioTh A0BONI Oarato KOpIOpAaTHBHOI Ta MPHUBATHOI
iHpopMaLii Ha pi3HUX cepBepax, IO MalOTh Pi3Hi cTymeHi 3axucty. [Ipobnemu 3axucty iHpopmaLii Ha
CHOTOZIHI ONlHA 3 aKTyaJbHUX MPOOJIeM, aJKe MOCTIHHO 3pOCTaloTh OOCSITH BTpaueHOi KOMEpLiiHOI Ta
koH(pigeHUilHOI iH(popManii 3a paxyHOK HECaHKLIiOHOBaHOro AocTymy. OCHOBHMM (DakTOpOM BTpaTH
iH(poOpMaLii 3aNuIIaeThCs JIIOACBKUE (akTop, 60 KOpHCTyBay, sIKMM Mae NOCTyH A0 iH(opmaii, Moxe
BTPAaTUTH 3aco0H imeHTHdiKauii 0coOn ado iX MOXKYTh BUKPACTH YU MiAPOOHTH.

AXTyalbHUM HampsSMOM AOCTiIKEHHS Ta po3poOka OloMeTpHYHUX 3ac0o0iB ayTEeHTHLIKALl, 110
0a3yloThbCsl Ha BUKOPUCTAHHI Pi3HUX TEXHIYHHUX Ta MPOrPaMHUX 3aC00iB.

AHauni3 ocranHix pocaimkennb i myOaikaniii. [IpoOnemam 3axucry iHpopManiiiHuX pecypcis, a
TaKOXK HOro 3abe3ledeHHs MPHUCBAYEHO OaraTo HAayKOBUX U NPAaKTUYHUX POOIT BITUYM3HSHHX Ta
3apyODKHHX CIICIIATICTIB 3 JAHOrO HampsMy. ABTopamu podotu [1] po3risiHyTo ocHOBH iH(OpMamiitHOT
Oe3nekr B KOMII'IOTEPHHUX Mepexkax Ta iH(opMaliiiHO-00YHCIIOBaIBHUX cHcTeMax. Y poboti [2]
BHCBITJIIOIOTh OCHOBHI 0COONMBOCTI 3axuCTy iH(QopMmamiiHUX pecypciB, IO (YHKUIOHYIOTH Yy
KOPIOPAaTHBHUX MeEpeKax, a TAKOXK 3alpOIIOHOBAHO IMIAXOJHM OLIHKKA e(eKTHBHOCTI iX 3axucTy. PoboTn
[3, 4] npucesyeHi npobnemam 3axucTy KOH(QIAEHLINHHOI Ta KoMepIiiHoi iH(popMarlii y 0e3apoToBHX
JIOKAIBHUX MEPEX, HaBEICHO TUIIH OCHOBHHX 3arpo3 Ta aTak, a TAKOX OMHCAaHO KOMILIEKC 3aXO0/iB II0A0
iX yCYHEHHS Ta HIIBHUILECHHS SIKOCTI Oe3neku. ABTOpH poOotu [5] mocmigmnu cnocodu 3abe3nedeHHs i
pearizanii ayreHtudikaiii Ta aBropusaiii y web-opienroBanux cucremax. ABrop podotu [6] posrismae
pI3HI CTaHAAPTH Ta MPOTOKOIM ayTeHTU(IKALIl, MiIX0AU IX BUKOpUCTAaHHS y Web-nonatkax. Y podori [7]
PO3IIISIIA0TRCS TMPOOJIEMH peasi3allii MexaHi3MiB ayTeHTUdIKalil Ta aBTopu3auil y Web-opieHToBaHMX
cHUCTeMaX, a TaKOX 3alpOllOHOBAHO MiAXil CTBOPEHHA MOAYNa  ayTeHTH(ikamii Ta aBTOpM3aLil
kopucryBauiB Ha ocHoBi JWT wmapkepiB. PoGora [8,9] mpucBsueHa ornsimy OCHOBHHX BHIIB
OiomerpuyuHoi ineHTH(ikamii Ta iX peanizamii, a TAKOX PO3IISHYTO ycCi iX HENOJIKM Ta MEPCHEKTHBU
po3BUTKy. Y poOoti [10] aBTOpM BUAUIAIOTH aKTyalbHHH HANpPSMOK OlOMETpHYHOI ineHTH]iIkalii 3a
00NMMYYSIM JIIOAWHM, a TaKOX PO3TITHYTO METOMU iNeHTHdIKaIlii 32 TEOMETPIEr0 00InuYYs, apke PUCH
o6nnyust 1 hopma yepena KOKHOI JTIOAMHH iHAWBIAYyalbHi.

Bunisiennsi HeBUpilIeHUX paHillle YACTHUH 3arajibHOI mpodjemu. BinpmicTs po3poOok, 1m0
MAalOTh BIPOBAKECHHSI Ta €()eKTUBHO BUKOPUCTOBYIOTHCS, SIK IPABUJIO HANpaBJIeH] Ha ileHTHdiKaliio 3a
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BiZOMTKaMH TaJbI{iB Ta PaiiAy>KHOI OOOJIOHKH OKa, 1110 BUKOPHCTOBYIOTHCA Y PI3HUX CHCTEMaXx 3aXHCTY.
Taki cucTeMu 3axHCTy, K IPaBUJIO BUKOPHCTOBYIOTH Uil AOCTYNY JAO NPHUCTPOiB abo y TIEBHE
npuMmimeHas. Oprasizamis JOCTYNY 3 BHKOPHUCTaHHA OlOMETpHYHOI ideHTHUdIKaumii s JOCTymy 10
iHpOpMaLifHUX cHCTEeM MaloTh OOMEXKEHE 3acCTOCYBaHHS Ta, SK MPaBWIO, Y CIemiaii30BaHuX
opraHizamis. CbOrofiHi CTa€ MOMJIMBHM BHKOPHUCTaHHS B SIKOCTi 3acO0iB 34MTyBaHHS OiOMETPUYHHUX
napamerpiB ais igeHTudikanii MoOinbHI 3aco0u KoMyHiKalii 3 goroenementamu. Kpim mporo, neBHi
¢ipMu BUPOOHHKM MOOUIBHUX MHPUCTPOiB OONAAHYIOTH CBOI MpHCTpoi 3acobamu igeHTHdiKamii 3a
BiIOMTKAMH TAanblLiB, TolocoM, oOmuudsM. Jleski QipMu 3amaTeHTyBajl CHCTEMH OiOMETPUYHOI
imeHTHdiKamii Ta iX BUKOPUCTOBYIOTH B CBOIX OpeHmax, a came Sony, Apple. Ane akTyanbHOMO 3a/1a4eio
3aJMIIAETHCS CTBOPCHHS CUCTEMH O1OMETPHYHOI iieHTH(IKaIlii Ha OCHOBI OONHMYYS JIFOJUHU, TeOMEeTpil
obnnyust, puc obauyus i GopMm depena, o € IHIUBIAYyaTbHUMHU IJIs1 KOXKHOI JIOAWHU. BrpoBamkeHHs
OioMeTpUYHHX 3ac00iB ineHTUdiKalil TOoTpeOyIoTh 6araTo BKIAJECHb y alapaTHO-TEXHIYHI 3aC00H, TOMY
JOCTYIHI HE BCIM Jiep>KaBHUM Ta IPUBATHUMHU YCTAHOBAM.

@opMIIOBAaHHS MeTH JoCTiTKkeHHsl. HeoOXiTHO MPOBECTH TOCTIPKEHHS Ta aHATI3 MiJXOIB 10
CTBOPEHHIO OFOJKETHOI CUCTEMH OiOMETpPHYHOI imeHTU(IKAIl IS MiIBUICHHS ¢()EKTHBHOCTI 3aXHCTY
JOoCTyny A0 iHpopMaUiiHMX pecypciB pi3Horo piBHsS. IHTerpamis cucreMyd NMOBHHHA NPOXOAWTH Oe3
oco0nmMBHUX TpoOieM, a TaKOK CHUCTeMa MOBHHHA CKIAJaTUCS 3 JBOX OCHOBHHX EJIEMEHTIB, a caMe:
cepBepHOi uacTWHHM, 10 Oyne 3abesmedyBaTH came ineHTH(IKALil0 Ta HaZaHHS IOCTYIY [0
iH(pOpMaLiHIX pecypciB; KIIEHTCHKOI YaCTUHH, MO OyAe (yHKLUIOHYBaTH Ha MOOLTEHOMY IPUCTPOi Ta
3a0e3redyBaTH 3HIMaHHS Ta Tiepeiadi 3YNTaHuX 0IOMETPHYHUX TapaMeTpiB.

Bukiax 0CHOBHOTO MaTepiady JOCTiIzKeHb. YTIPaBIiHHSI POOOTOI OpraHi3ailii 6araTo B 4oMy
3BOAUTHCA [0 3aM00iraHHs IPUYKH, 10 MEPEIIKOKAI0Th BUKOHAHHIO 11 pyHKIii. OfHa 3 TAKUX NPHYUH
- IOPYIIEHHS IMOBHOBAXEHb JOCTYITY Ha TEPUTOPii 00'€KTiB a00 M0 mkepen KoHpiAeHIIHHOI iHdopMaIlii i
o0uMcIIOBaIBHUX pecypciB  opranizamii. [[o06 po3mexyBaTw TOCTYN CHIBPOOITHUKIB 1 KITIEHTIB
opraHizanii Ha 1i o0'ektn abo mo iHQopmarii, 10 CTAHOBUTH MEBHY 3HAYMMICTB, ICHYIOTH CIELialbHi
ABTOMATH30BaHi CUCTEMH.

[Ipouec inenTudikamii mondrae B Npen'siBICHHI KOPUCTyBaueM imeHTH]iKaTopa Ta 3iCTaBICHHS
Horo 3i 3pa3kaMu iIeHTU(}IKATOpiB BCiX KOPHCTyBauyiB B cucTeMi. HaiOmbmoro momupeHHs
ineHTH(ikalis oTpuMana B 0OJNacTiIX, JOe Oe3mocepeHii KOHTAaKT JIOAWHU 3 CHCTEMOIO HeE
nepenbaveHnid, HAPUKJIaA, B CUCTEMax po3Mi3HaBaHHS 0ci0. SIk mepeBipka OCOOMCTOCTI KOpUCTyBaua
IpH JIOCTYM1 0 PECypciB CydacHHX KOMIT'IOTEPHHX CHUCTEM HE BHKOPHUCTOBYETHCS 3 MPUYHH 3HAYHO
MEHIII HaAIHHOCTI B MOPIBHAHHI 3 ayTeHTU(IKaLi€TO.

Icnyroui cucremu ayreHTH(IKALIT KOPUCTYBAYIB:

. napoibHi cucTeMy (HaMMmpocCTimmi 1 HaimomMpeHimmii crnocio);
. cuctemu PKI (kpunrorpadivyni ceprudikartu);

o CHCTEMH OHOPa30BUX MApPOIIiB,

. 0iOMETPUYHI CHCTEMH.

B ocHoBi Oinbmiocti MexaHi3MiB ayTeHTH}IKalil KOPUCTYBayiB JIeKaTh KIIOUYi Ta Mapoii, TOMY
JaHui crocid Mae HaROLIBIIOro MomKpeHHs. Yepes CBOIO «BiAKPHUTICTH», a TAKOXK BENHKY KinbKicTs 110
IUIS 37I0MY TapodIiB, JaHA CHCTEMa € HaiOLIbII Bpa3IuBOIO.

st Toro, mo6 cucremMa (QyHKIIOHYBalla 3 HEOOXITHUMHU PIBHSAMU MIBHIKOMII 1 HAIIMHOCTI,
HEeoOXiIHO MPaBUIIBLHO 00paTH, 10 BUKOPUCTOBYBATH B AKOCTI ileHTH(iKaTOpa 1 ayTeHTHdiKaTopa.

Ha ocHoBi mpoBeneHnX AOCTiPKEHb CTBOPEHO OIOJKETHY CUCTeMY OiOMeTpUYHOI ineHTHudikarii.
B ocHOBI crcTeMH MOKIIaZIEHO KITIEHT-CEpBEPHY apXiTeKTypy. CepBepHa yacTUHA MIATPUMYE POOOTY Oa3u
TAHUX 300pa)keHb OO0JMY, a TAKOX CYKYIHICTh MOJIYNIB I 3AiCHEHHS ifeHTH(ikamii Ta BemeHHS
cratucTuku igeHTUdikanii. KiienTcbka yactmHa Oyzae peani3oBaHa B SIKOCTI KPOCCILIATQOPMEHHOrO
J0JaTKy, o Oyne 3a0e3medyBaTH 3YUTYBaHHS 300pakeHHs oOnyuysi, popMyBaHHS BignpasieHHsS (HOTO
JI0 CEepBEPHOI YaCTHHHM 1151 ifeHTUiKallil Ta OTpUMaHHS BiAMOBiAl po 11 pe3yibTar.

[InanyeTscs BIPOBaJKEHHS KII€EHTCHKOTO NOAATKY HAa MOOUTBHI MPHUCTPOI MiJ YHpPaBIiHHAM
omnepariifHoi cucremu cimeiicrea Android ta o0nagHaHKX (OTOKaMEpOIO, a TAKOXK Ha KOMIT FOTEPH Pi3HOT
apXiTeKTypH 3 MIIKIIOYCHOK BeO-KaMepor IiJ YIpaBliHHAM orepamidHux cimeiictB Windows a6o
Linux.

KrienTcpka 4acTHHA € KpOCCIIaTQOPMEHHOIO Ta OPIEHTOBAaHA B MEPIIY Yepry HAa BUKOPUCTAHHS
MOOIIBHUX MPHCTPOIB 3 Kamepamu. s o0poOku 300paxkeHHs Oyae BUKOPUCTOBYBaTHUCs Oi0iioTeka 3
Bigkputum komom Open Source Computer Vision Library (OpenCV), mo crtBopena Oyma came st
pobOTH 3 TPUCTPOSAMH Bifeo 3HOMKH Ta CKIagHOI OOpOOKHM 300pa)keHb, a TaKOX Ma€ MOIYNI IO
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inentudikanii 00’exriB. L1 Gibmioreka Oyma crBopeHa koMmnanieto Intel®, mob6 3aTBepauTH 3arambHU
CTaHJApTHUH iHTepdelc KOMI'IOTEPHOTO 30pYy Al MPOrpaMHUX MPOAYKTIB B Wil objacti Ta i
CTIPUSTHHSA iX OUIBIIOTO PO3BUTKY, a TAKOXK JJISl CTBOPEHHS HOBHX MOZENEH BUKOPUCTAHHS MEPCOHATBHHUX
koM 'totepiB. Moxyani 6i6miorexkn OpenCV 3a6e3neuytors [12]:

. ¢yHKUIT BBEJCHHA/BUBEACHHS MpH POOOTI SK 13 CTaHAAPTHUMH HPUCTPOSIMH, Tak i
U POBUMHU IPUCTPOSIME (POTO Ta Bizteo 3HOMKH,

. BHKOHAHHS aJITOPUTMIB (iNbTpalii Ta IepeTBOPEHHs 00pOOKH 300pakKeHHS;

. MOBHMH LMK BHUKOPUCTAHHS METOMIB IHTEICKTyaJIbHOIO aHamizy i OOpoOKU
300pakeHHS;

. BHU3HAYEHHS Ta OMKC IUIOCKUX MPUMITHBIB,;

. aHaJi3 pyxy 00’€KTy Ta HOro BiICTEXEHHS,

. peaizamito OUTBIIOCTI AITOPUTMIB MOIIYKY 00’ €KTiB Ha 300pakeHH];

. YIpaBIiHHS NPUCTPOSIMU 3YMTYBAaHHS BileoiH(popMaLii,

. 00pOOKY TPHOXBUMIPHUX 00’ EKTIB.

OCHOBHMM anropuTMOM ieHTUGIKalil JIOJUHM HA OCHOB1 300pakeHHS i1 oOmuuust Oyxe
MOCIiTOBHICTh HACTYITHUX KPOKIB!

. BUSBJICHHS (PaKTy MPUCYTHOCTI JIOAMHH HA 300paKEeHH];
BUJIJICHHSI KOHTYPY (QirypH JIOANHHY,
BU3HAYCHH paKypcy royoeu (angac, npodiib);
BUJIJICHHS 3 300pa)KeHHS 00JIMYYsl OCHOBHHUX MAapaMeTpiB 3a Ia0JIOHaAMH;
MOPIBHSIHHSA ITapaMeTPiB 3 €TaJOHAMHU Ta iAeHTH(IKaLi.

Jns peanizauii OCHOBHHX KPOKIB alTOpUTMY AOCTaTHBO (yHKIioHay 6i0miorekn OpenCV, are,
Ha JOyMKy aBTOpiB, Ui imeHTH]ikalii KOpPHCTyBayiB 3a 300paXCHHSIM OOMMYYS 3alpOIOHOBAHO
BUKOPUCTOBYBAaTH METOJ HEHPOHHHMX MEpEX, IO JMO3BOJSE BUPILNIYBAaTH CKJIAJHI 3aBOAHHS 110
imeHTHdiKanii Bi3yadpbHUX Ta ayaio oOpasiB. HelipoHHI Mepexi HE MPOrpamyroThcsi B 3BHUYHOMY CEHCI
LBOTO CJIOBA, BOHW HABYAIOTHCSA. MOXKIMBICTD HABUAHHS - OHE 3 TOJIOBHHX IE€peBar HEHPOHHUX MEPEex
nepen TpaaiuUifHUMHU anropuTMamMu. TeXHIYHO HaBYaHHS MOJSTa€ B 3HAXOPKEHHI KOe(illiEHTIB 3B'S3KiB
MDK HeiipoHamu. B mporeci HaBuaHHS HEHpOHHAa Mepeka 3AaTHA BHSIBISTH CKJIAJHI 3aJIeKHOCTI MK
BXIIHUMH JaHHMH 1 BUXITHUMH, a TAKOK BUKOHYBATH y3arajibHeHHs. Lle o3Hauae, mo B pasi yCIHilIHOTO
HaBYaHHS Mepexa 3MOXKe IMOBEPHYTH BIpHHH pe3yibTaT Ha MiACTaBi AaHWX, sKi Oynu BiCYyTHi B
HaBYaJbHINA BUOIpI, @ TAKOX HEMOBHHUX a0O MOLIKOKEHNX YACTKOBO JaHHUX. B sikocTi 00pasiB MOXYTb
BUCTYNATH Pi3Hi 32 CBOEIO MPUPOAOI0 00'EKTH: CHMBOIIU TEKCTY, 300pakeHHsI, 3pa3Ku 3BYKiB Tomo. [Ipu
HaBYaHHI MepeXKi MPOIMOHYIOTHCS Pi3HI 3pa3Ku 00pa3iB i3 3a3HAUYEHHSIM TOro, A0 SIKOTO KJIacy BOHH
BITHOCSITBCS. 3pa3oK, AK MPaBHJIO, MPEACTABISIETHCS K BEKTOP 3HaYeHb O3HaK. [Ipy 1bOMY CYKYNHICTb
ycixX O3HaK MOBMHHA OAHO3HAYHO BU3HAYATH KJAC, JIO SIKOTO HAJIEKHUTH 3pa3oK. Y pasi, SKIIO O3HAK
HEJIOCTaTHBO, MEPEKa MOXKE CHIBBIIHOCUTH OJWH 1 TOH K€ 3pa30K 3 JAEKUJIbKOMa KjacaMH, IO HEBIpPHO.
[Ticns 3akiHYeHHS HaBYaHHsS MeEpeXi i MOXKHa Mpen'sBIATH HEBiOOMi paHimie oOpa3u 1 OTpUMYBaTH
BIJINIOBiJTb TIPO HAJISKHICTH JIO MIEBHOTO KIIACY.

Konu Mepexi npen'siBnseTbes sIKMCh 00pa3, Ha OAHOMY 3 1i BUXO/IB ITOBUHEH 3'IBUTHCS O3HAKa
TOr0, 10 00pa3 HaJEeXKUTh IIbOMY KJacy. Y TOMH jKe Jac Ha HIIMX BHXOJaX IMOBHHEH OyTH O3HaKa TOro,
1o o0pa3 IaHOro Kiacy He HaJeXHThb. SIKio Ha qBox abo Oinblie BUX0JaX € O3HaKa MPUHAJIEKHOCTI 10
KJIacy, BBaXKA€ThCs, L0 MEpeXa «He BIIEBHEHa» B CBOiM BiamoBimi. HelpoHHI Mepexi 06a3yroThCs Ha
napanenbHid o0poOui iHdopmamii i MaloTh 30aTHICTH OO CaMOHaBYaHHS, TOOTO OTPUMYBAaTH
OOTpYHTOBAaHHMH pe3ynbTaT HA MIACTaB1 JaHUX, 10 HE 3yCTpidaiucs B MPOLeci HaBYAHHSI.

o BnacTuBOCTEl Ta miepeBar HEHPOHHUX MEPEXK AOLULIHHO BiIHECTH:
MacoBHil mapanenizm;
po3moiieHe MpeAcTaBIeHHs iH(OopMallii i 00UnCIIeHHS;
MOXKJIUBICTh CAMOHABYAHHSI Ta CXUJIBHICTD IO BUALICHHS 3arajlbHUX XapaKTEPUCTUK,;
MOXJIUBICTh IPUCTOCOBYBATHUCS JI0 PI3HUX BXIIHUX AaHUX Ta 3aj]ad,
IIPH HasIBHOCTI MIEBHUX BIIXWJIEHb Y MMOMUJIOK J1a€ eeKTUBHUN pe3yibTar,
MiHIMaJIbHi BUMOT'H.

OCHOBHMMH IIapaMeTpaMu MPH aHasli31 300pakeHHs 00Tl JTFOIUHH OyIyTh HACTYIIHI:

° OCHOBHI KOHTYpHY 00yinu4si, o4uei, OpiB, poTa, HOCa, IO € XapaKTePHUMH 1 TOJIOHUMU 151
yCixX JI0AeH, aje He OJHAKOBHUMH, Ta CIYTYIOTh IJisi OOYZAOBU MEBHOI KapTH KOHTYPIB AJIsi IEPBUHHOL
imeHTHdiKaLii Ta XapaKTepU3yIOTHCS ICKPaBUMU IIEPEX0AaMHU Ha 300paKeHH,
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° HCKpaBiCTL, o ga€ 3MOry BUSIBUTH OCHOBHI KOHTYPH, a TaKOX BUSBUTH 0COOIHBOCTI
KOXXHO1 JTIOJUHHU IIpHU OJHAKOBUX YMOBax OCBiTJ'ICHHH;
° KOJ'Iip, o CJIyrye TOYHOK O3HaKOro 0o0’ekTa 3a PaxyHOK TOro, mo HeCC JOHATKOBY

iH(pOpMaLilo PO BIATIHOK MIKipH.

[lepeBaroro cTBOpeHOi cucTeMH ineHTH(IKalii € JOCHTh THy4YKa iHTerpamisi 3 OyAb-sSKOO
iH(pOpPMaLIIHOIO CUCTEMOIO YU KOMILJIEKCOM, IO MAlOTh 0a3y AaHUX Mix ynpaBiaiHHAM ocHOBHUX CYB/I.
Cuctema 0J0Kye JOCTYN Ta HE Ia€ MPOWTH HaBiTh 0 ayTeHTHU(iIKawil Ta ineHTudikamii y cucremax B sKi
BOHa iHTErpyeTbcs. Takok 10 mepeBar HEOOXiAHO BiAHECTH HE3HAUHiI BUMOTH 1O ii HaJlalITyBaHHS.
MobinpHa wacThHa HamucaHa min cucremy Android, ta 3abesmeuye ¢yHkuii ¢ororpadyBanHs Ta
nepenavi iHpopmManii yepe3 Mepexy 10 CepBEpHOi YaCTHHH. Takuil croci0 MmigBHUILYe iAeHTU(IKALII0 Ta
ayreHTu¢iKanil B iHPOpMaLiliHUX cHCTeMax, a TaKoXK € Jyxe OrokeTHHM. Jlo HemomnikiB HeoOXimHO
BiJBECTH Te, IO MpH 3IiliCHEHHI (OTO BCce 3aleKUTh Bl SKOCTI 3HIMKY, IIO HE 3aBXIW MOXYTb
3a0e3meunTH Or0/pKEeTHI MOOLTBHI Telle)OHM HUXKHBOI I[IHOBOI KaTeropii, ajie sIKIIo 3iHCHIOBATHA 3HIMKU
caMe 3 HHX, a IMOTIM MPOXOIWTH iJeHTH]IKAII0 3 TAaKOr0 MOOLILHOIO MPHUCTPOI0 TO 3a0€3MEUYETHCS
MEBHUH JOJATKOBUI e(eKT 3axucTy. Takok HeoOXiJHO BIIMITHTH MPO HEAONIKM pO3Mi3HaBaHHS Ha
OCHOB1 HEHPOHHOI MEpexi, aake, K IOKa3aJId BUIPOOOBYBaHHS, 3aBXKAW ICHYE HEBIpHHMH BapiaHT
igeHTHdiKamii, ane IS YHUKHEHHS TaKoi CUTyalil JOULIbHO POOUTH TpPEeHYBaHHS MEpEKi HAa OCHOBI
JEKUIbKOX 3HIMKIB oOnmmyus Ta OakaHO NMPHU PI3HOMY OCBITIICHHI. AJie BCE X TakH MiABULIUTH SKICTh
imeHTUdiKamii MOXIMBO JHILIE BUKOPHCTOBYIOUM 3MillIaHi MiIXoxud OIOMETPUYHOI 3 iHIIUMH BUAAMHU
ineHTudikarii.

Jlns 3abe3neueHHs] BUCOKOTO PIBHSI 3aXMCTY HEOOXIHO BUKOPHUCTOBYBATH KOMOIHOBaHi
0i0oMeTpHUHI CUCTeMH ayTeHTU(iKallii, 110 nepeadavae MOeaHAHHS ACIKUX TUIIB OI0METPUUYHUX
XapakTepUCTUK s ineHTH(ikamii.  Lle 103Bonse 3aJ0BOJBHHUTH HaiCyBOpilIi BHMOTH O
edexruBHOCTI cuctemn ayreHTugikauwii. Hanpukman, ayreHTugikamis 3a BiZOMTKaMH MaNbLiB MOXE
JIETKO TIOENHYBATUCS 31 CKaHyBaHHSIM pYyKH. Taka CTPyKTypa MOXKE€ BHKOPUCTOBYBAaTHM BCi BHIHU
0iOMETPUYHMX JaHHUX JIIOAMHU 1 MOXKE 3aCTOCOBYBATHCS TaM, 1€ JNOBOIUTHCSA (opcyBaTH OOMEKEHHS
onuiei OiomerpuyHOi XapakrtepucTuku. KomOiHOBaHi cuUCTeMH € OUIbII HATIfHUMU 3 TOYKHA 30pY
MOXJIMBOCTI iMiTalii 610METPUYHUX JaHUX JIFOAWHHM, TaK SK BaXKue MiAPOOUTH LUINH psiJ XapaKTEPUCTHUK,
HiK (hanbcudikyBaTH onHy 610METPUYHY O3HAKY.

BucnoBku. BukopucranHs cTBOPIOBaHOI CUCTEMH 0i0METPUYHOT iIeHTH(IKaLi] TyKe IIHpOKa Ta
Opi€eHTOBaHa Ha JEp)KaBHI Ta KOMEpLIHHI 00’e€kTH 3 OOMexeHUM (iHAHCYBaHHSAM, Taki SK OUTAYL
Ca/IoYKH, LIKOJH, YHIBEPCHUTETH, JiKapHi Ta iH. OJHMM 3 HampsMKiB BUKOPUCTAHHS JAHOI CHCTEMH €
BUKOPHUCTAHHS il 1y ayTeHTU(]IKalil B cydacHMX WeD-momaTkax Ta il JOCTYIMy IO KOMEPLIHHHX
0e31poToBUX JOKambHHX Mepex WIi-Fi, mo craHe 10JaTKOBUM 3aXHMCTOM BiJl HECAHKI[IOHOBaHOT'O
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