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y3araJbHEHA OLIHKA CKIAIOBHX KpUITOrpadidHUX eleMEeHTIB, 0e3 MpUB’sI3KU 10 iX
peamizamiii, poO3AiNCHHA MIAXOMIB OLIHKM METOMIB Ta 3aco0iB € HEOOXiTHHM.
HaBeneni mpomo3uuii o0 CTBOPEHHS TakKoi y3aralbHEHOI CHCTEMH OL[iHIOBaHHS
MOXYTb JIATTH B OCHOBY OKPEMOT'O METO/TY.
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CyuacHi nigxoan 1o 6e3nepepBHOi aBTeHTH]iKkaLil KOpUCTyBa4yiB Ha
OCHOBi TMHAMIKH PYyXiB KOMII’I0TepHOI ML
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Tpanuuiitni Metonu aBTeHTHGIKALIT (TTapoOi, TOKEHU) CTAlOTh BPAa3JIMBUMHU 10
METOJIiB COIiaJbHOT iHXEHepii Ta BUTOKY AaHuX. [loBeiHKOBa 610METpist MPOMOHYE
KoHIenmiro Oe3nepepBHoi aBTeHTHdiKamii (Continuous Authentication), ska
J03BOJIsIE BepU]iKyBaTH 0co0y HE JIMIIE B MOMEHT BXOJY B CHCTEMY, a MPOTATOM
yciei cecii poborn. Pyx wmumi € yHIKQIBHEM JUIS KOXHOI JIIOJUHU dYepe3
IHAMBiAyaJIbHI  OCOONMBOCTI HEWPOMOTOPHOI KOOpAWHAMIi, MO pPoOUTH iforo
MIEPCTIEKTUBHUM 00'€KTOM JJOCIIKEHHSI.

Merononoris  BuinyuenHs o3Hak (Feature Extraction) npu aBTeHTHiKamil
KOpHCTYBauiB 3a pyxoM muwii. s ineHTudikamnii KopuctyBaua KOOpJHHATH Kypcopa
X Ta y HepeTBOPIOIOTHCS Ha Habip CTATUCTHYHUX Ta KiHEMaTHYHUX o3HaK. OCHOBHI
mapaMeTpH BKIIOYAIOTh: INBUAKICHI TOKa3HWKH (MHTTE€BA MIBHUAKICTE V Ta
MIPUCKOPEHHSI a), TPA€KTOPHI O3HaKM (KpUBH3HA pyXy, KyTOBa IIBUAKICTH Ta
"mkuTTep"”, TOOTO MIKPOTPEMTIHHS), YacoBi O3HAKH (Y4ac peakiii MK IOSBOIO
CTHMYJIy Ta TOYaTKOM pyXYy, TpHBamicTh may3 - dwell time), omeparmiifHi 03HaKH
("actoTa KIIKIB, IIBHIKICTH IMOABIMHOTO HATHUCKaHHS, MaHEpa MPOKPYYYBaHHS
KOJTIIIATKa).

OCHOBHI aJITOPUTMH MaIIMHHOTO HaBYaHHs Ta Kiacudikauii mpu aBTeHTHdIKALT
KOpUCTyBa4iB 3a pyxoM wmumi. CydacHi AOCHIDKCHHS (OKYCYIOTbCS Ha JBOX
HiJIX0/1aX 10 HABYaHHS MOJIEIICH:

OpnnoxknacoBa kimacudikamiss (One-Class Classification): Mopgenb HaBYa€ThCS
JMIIEe Ha JaHHWX JICTITHMHOTO KOPHCTyBaya (Hampukiaj, anroput™ Isolation Forest
abo One-Class SVM). Cucrema nrykae aHomanii, sIKi CBif4aTb Ipo Te, IO 3a
KOMIT'IOTEepOM TiepeOyBae iHIIa ocooda.
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I'mi6oxe HaByanus (Deep Learning): BukopucTanHsS peKypeHTHHX HEHPOHHUX
mepex (LSTM) Ta 3roptkoBux Mepex (CNN). Li apxiTekTypH 34aTHI BIOBIIOBATH
CKJIaJHI YacoBi 3aJISKHOCTI B IOCTIJOBHOCTI PyXiB, SKi HEMOXIHBO OIUCATH
MPOCTUMH CTAaTUCTHYHUMH GOpMyIaMu.

3a JaHNMU aKTyaJbHUX JOCHTIHKEHb, IIOKa3HUK HOMIIKOBOTO BiaxmieHHS (FRR)
Ta moMmikoBoro gomycky (FAR) y Takux cucTemax Bapilo€ThCst B Mexax 2—7%, 1o
€ TOCTaTHIM ]ISl BUKOPUCTAHHS y POJIi IPYTroro (pakTopy 3aXUCTYy.

[poananizyemo HEJIONTIKU TpaanIiiHOT aBTeHTH]IKAIT Ta
MTOBEIHKOBOI 0i0MeTpii.

Tabmuns 1
Henomnixu TpaguniiiHoi aBTenTHdikamnii Ta moBeIiHKOBOI OiomMeTpil

Acrekt TpaauuiiHui naposb TloBeninkoBa GiomeTpist

CTiliKicTb 10
Huspka (MoxHa BUMaHUTH) | AOCOTIOTHA (HEMOKIIMBO [EPEIATH)

ditmury
Yac mii Tineku pu BXOAI Besnepepsro (koxHi 10-30 cexyHx)
3pyunicts (UX) Brmarae sycuts six TToBHicTIO po3opo (Zero Friction)

KOpHUCTYyBayua

Bumarae po6oTta-MaHinysItopa, mo

Cnipo6a 310My Bpyrdopc aGo minbip imiTye nroauHy

Ane moBezniHkoBa OioMmetTpis Mae i Hemouiku. [Tonmpu BHCOKY e(EKTHBHICTS,
iCHYIOTh (DAaKTOPH, 1110 3HUKYIOTh TOUHICTH PO3Mi3HABAHHS:

e Hardware-3anexHicTh: 3MiHa PO3IIBHOT 3IATHOCTI €KpaHa abo mepexi 3
MHIIII Ha Ta4Iaj] PaJJUKATBHO 3MiHIOE TIOBEIIHKOBHIA MPOMIITh.

e Tlcuxodizionoriunmit cran: Ctpec, BToMa abo XBopoba KOpPHCTyBaya
BIUTMBAIOTH Ha MIKPOMOTOPHKY.

e  KoHTeKCT misiIbHOCTI: PyXu MUl mig 9ac rpu CyTTEBO BiIPi3HAIOTHCS
Bifl pyXiB i yac poGoTH B 0hicHHUX Iporpamax.

BucHoBku: JluHamika pyxiB MHIII € HagiiHUM Ta MaJOBHTPAaTHUM METOJOM
OiomerpuyHoi ineHTHdiKamii. HaiOinbnr NmepcneKTUBHUM HAMpPsSIMOM PO3BHTKY €
CTBOpPEHHSI TIOPUAHUX MOJENel, 10 MOETHYIOTh aHaNli3 PyXiB MHUIII 3 JMHAMIKOIO
HatruckaHHA knaBim (Keystroke Dynamics), o 103Bosisie JocArT Maiike HyIbOBOTO
MOKa3HHKA TOMUJIOK Y KOPIIOPATUBHHX MEPEKax.
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