JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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S munoM posnizHES aHIR

3a memodoM obpodru cusHaTy

3a NPUsHAYEHHAM ma
SACMOCySaHHAM

3a cmynenem
iHmepawmusHacmi

3a XapaKmepucmuRaMu
daxux
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SACMOCySaHHAM
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iHmepawmusHacmi
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daxux

CHcTeMaTH3anmia miaxomis rogocosol

Text-Dependent (BHEEOpPHCTAHHA N2pONE-HpasH 41T
EYTeHTHQIRANIT)

Ha ocHOEI aKYCTHYHHE XapakTePHCTHE:

C EpEXDEYHMH CHEETPankHl EIaCTHEOCTL
romocy  (Mel-Frequency — Cepstral
Coefficients afo cnerTporpaus);

C EPaRDEYIOMH EJACTHEOCTL MEOJCEEOTO

cayRy (Perceptual Linear Predicti

inenTHQikanii Ta Bepudiramil

Ha ocroBi Monemes:

o GMM (Gaussian Mixhoe DModels)
oMA  MOTEMIOBAHHE — POSIONUTY
SKYCTHYHHX RAPAKTEPHCTHE MOBIT,

o HWM (Hidden Markov Models) poa
EHANISY TOCTII0EROCTEH AEYCTHIHEX

AyrerTEGIKANIA  EOPHCTYEawiE: (@
safesmedeHHT NOCTYNY IO CHCTEM Ta

| SEXHCTY J2HEX)

O¢naie MeTomH (IOEATBHI CHCTEME TOJOCOEOL

ayTenTHGIE2M)

Umcri mami (romocol cHrEamE Ges myMis Ta |

is
P .
1MEanEHOK SKYCTHEDR).
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MOELA)

OPHHE YMOBAX 3

s

Text-Independent (ineETH(ixanAMOELE HeSaTEREHD
Eif] EEMOEISHHX C/IIE)

Ha ocHOEI MEGOKOTO HAFIAHHET:

o RNN (Recurrent Newral Networks) ana ofpofss
OCTIIOEHEX J3HEX,

o CNN (Convolutional Newal Networks) zim
EHMAKIEHHA NPOCTOPOBHEK 0SHEK B 3yIi0CKTHATAX.

emss (am7

MomiTopEEr T2
TOMOCIE ¥ PEanEHOMY Faci)

Onnafig MeToms: (xMapHi coyE0H POSMISHABAHHA

Ilyuei mami (romocoBi cHTEATH 3 (OHOBHME
IMyMaMH Td IHOEMH NepelKONAME, SaIHCAHL B

PEATBHEX YMOB2X, HANPHENAL Ha EYIHINL )
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o RNN (Recurrent Newral Networks) ana ofpofss
OCTIIOEHEX J3HEX,

o CNN (Convolutional Newal Networks) zim
EHMAKIEHHA NPOCTOPOBHEK 0SHEK B 3yIi0CKTHATAX.
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Onnafig MeToms: (xMapHi coyE0H POSMISHABAHHA

Umcri mami (romocol cHrEamE Ges myMis Ta |

is
P .
1MEanEHOK SKYCTHEDR).

PETODHEE VMOB3X 3

Ilyuei mami (romocoBi cHTEATH 3 (OHOBHME
IMyMaMH Td IHOEMH NepelKONAME, SaIHCAHL B
PEATBHEX YMOB2X, HANPHENAL Ha EYIHINL )
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3anponoHoBaHa MOAEAb CUCTEMM
ABOGaKTOPHOI ronoCcoBOI ianeHTHdiKauLil moBUA

Sapeccmposani zonocu Huii ye onoc?
—_— Jamec 1 PecTpyvETypHsania amuc K
samucy / l,
—_— Zamac 2 n.i.mu}‘m_ma
peinis ExcTpasmia
.es l XApAETEPHHEX
03HK

———  3ammc 30000

Excrparmia
X3PARTEPHHEX
03HIK
L2 : L Tonoc idenmughinoearo
Tenepama
CrexTporpans BumyueHns Med- Hopucmysaua
EETyIeHHA 450 EEMCTPanbHEx aymermudirosarno
EOIBOPOBHK bimienTis —
mpm1Tpncm w l— | ; KIPOZD NN
1 Model Toaocosull napots
. S sepupirosano
Y Bepugirayia za ETAIT
ETAIT HABYAHHA MOIEJIT " 2010c08uM napoTex IPHHHATTS
ETAIT AHATI3Y JBOX $AKTOPIB PIIIIEHHA

Konyeanss koedilicHTaMH JiHIHEOTO
nepeadaueHH

BHILNEHAT 03HAK
rofocoeoi ineHTH kAN

Befiener aHams

MopiBHAABHKH
aHani3 meTtoaie
BUAYUEHHA
KAIOYOBHX
XapaKTepUCcTUK

XapakTepHCTHKH JaTaceTy /L1 HaBYaHHA HelpOMepe:KeBHX aHAII3aToOpIB

Speaker_ID Digit File_ID Volume Pronunciation Duration
Speaker 1 0 File_1 low clear 500ms
Speaker 1 1 File_2 medium muffled 501ms
Speaker 1 2 File_3 high fast 502ms
Speaker 1 3 File_4 low slow 503ms
Speaker 1 4 File_5 medium clear 504ms

Speaker 60 g9 File_30000 high slow 2499ms
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PesyneraTi HaBYaHHA CHCTEM 3 BHKOPHCTaHHAM MeI-KeIICTPATBHHEX Koe(ilIeHTIE Ta CIEKTPOrpaM 1A PO3IIi3HABaHHA 3a TOI0COM

Cnexrporpama Mex P i ILiEHTH
KiabKicTeENOX TpUBaAAICTE HABYAHHA 06’em nam'aTi TOYHICTb TPHUBAAICTE HABYaHHA 06’em nam'aTi TOYHICTb
20 7rop 48 xe. 1516 7313% 6xe 43 cek 276 96.84%
60 23r0p 57x8. 1516 80.9% 14xe 58ceK 216

TenaeHuii HaEYaHHA HEHPOMEpPEKEBHX KIaCH(PIKAaTOPIE

Cnekrporpamu MeaxencrpaAnbHKOEQILIEHTH
Toumicrn y upoacct wasvanns Tommic1a 1 mpeere | esevasme
10
o8 // -
o
20 enox .i o / i oe
a2 — w———— " os e ey
o2
e s b s e aa hd il oo 5 0 s o ns 0 ”s
KLmakors emon Bt s
TowmicTa ¥ Bpomect nasvannn Tounicrs y apoaect masnanne
i [ 10 —
=i os
§ ce E
60 enox £ o p S
i — R -
ooi.vr R - —— ::—- = 02 SN
T % ™ ® % %
REsadrs enet ° w » w0 - » “w
Kimadkcrs enos
H Ha Banipauinsa Tectoeaeubipkay YacHaBuaHHA TouHicTey %
Exkcnepument 2 eubipkay % BubipKay % %
70 A5 |EIS ‘14xe 58cek 9795
AochipxeHHsA 60 20 20 13 xe. 96.5
BNAUBY pOSIIOAiAy 40 30 30 12 xe. 30 cek. 9491
BXI AHOI’O AaTace-ry 20 40 40 8 xB. 30 cek. 93.51
Ha HaBYaAbHY, 10 45 45 8 xB. 27 ceK. 92
TecToBy Ta ) ) )
BaAlAa ulﬁ Hy Broue PO3MOALTY AaHHX Ha TOYHICTE MOJEI1 Ta JaC HaB9YaHHA
BUOIpKHU Ha
Tqulc.rb Bnnue PO3NOAINY AAHNX HA TONHICTE MOAENI TA HAC HABYAHHA

po3ni3HaBaHHR 3a
roAOCOM

10 20 30 40 50 &0 70
Hamsansma snbipsa (%)




EKCnepumeHT 3
BusHayeHHA
apXiTeKTYpH
HEeHWPOHHOI MepexXi
BAAR AOCArHEHHA
HaWBUWOi TouHOCTI
po3nisHaBaHHA

cnikepa 3a ronocom

EKcnepumeHT 4
AHanis yacy
AOHaBYaHHA

icHyouoi moaeni
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KinbkicTb  KinbkicTe Yac Haeyanna ToOMHICTE

wapie enox ¥ %
3 20 4 xe. 45 cex. 943
3 60 12 xe. 96.1
TennoBa KapTa TOMHOCTI
3 150 30 xe. 96.4
4 20 5xe. 32 cex 95.66
97
4 &0 14 xe. 58 cexk 97.95
4 150 39 xe. 97.64
g 9%
5 20 6 xB. 24 cek. 946 3
5 60 19x8.25cex.  96.18 i
5 150 45 xg. 97.1 §*
6 20 T xB. 43 cek. 934
6 60 22 xB. 57 cex 96.2 94
[+ 150 53 xB. 97.05

KinsxicTe &nox

TIpouec ToHABYAHHA MOJEi HA HOBHX CIIIKEPAX

Bumyuenns men-

Orplimamm Hopyanizania KeTICTPATEHHY Popuyzang
Aymopany FoedirmiexrTi AATAceTy
5 . 3 EHHA
Haggena TecTyEarHa JoHaguanHg 3MiHa BHX{THOTO ana}er::;mr
CHCTEMA Mogem MOZem Mmapy Mogem luo)]em’
Pe3ynpTaTi uacy JOHABYAHHA MO HA HOBHX CIIKEpax
Moaeas KianbKICTECNiKEDIE KiAbKICTEENOX Yac HaBYaHHA ToOuHICTHY %
IcHywoua &0 [s{0] 14 xe. 58 cek. 9795
AoHaeueHa (5153 [+{0] 16 xe. 35 cek. 995



KIABKICTE i KiAbKICTBENOX Yac HaBuYaHHA TouHICTEY %
4 20 6 xe. 22 cek. 99.82
4 60 18 xB. 4 ceKk. 99.4

EKcnepumeHT u y y .
¢ ep e 5 Pe3ym,ran1 HaB4YaHHs HEHPOHHOl1 MOIEIl 1A Bepmbucauu MOBIIA 3a

TOJIOCOBIIM ITapojIEM
Pe3yabTaTu TOUHOCTI

Bepudpikauia moBusa

3a ronocoeum TounicTp y nponeci HaBuaHHR
napoaem 1.000 =
0.975
-
-]
£ 0950
-]
;g 0.925
w—— HABMAIBLMA
9900 razizaniion
0.875 T T T N
0.0 25 5.0 75 10.0 12.5 15.0 17.5
KiasricTs enox
. _—_————

Pe3yAbTaT TeCTYBaHHA 3anponoHoBaHoOIl
CUCTEMHU

Execution time: 1194.94 ms
d: 9876

verified: 4 g
b'$2b$12$SNQhSCrPWSNVI AteqM5ZN4h1LOK.pJW8fLvad50pgcNi
Password verified: True

Ha ocHOBI HaJaHHX Pe3y/IbTATIB KOHCOII MOXKHA 3POOHTH y3aralbHeHHH BHCHOBOK IIPO YCIIIIHE BHKOHAHHA BCIX
eTANIB EKCIICPHMEHTY:

npouec 3aiHAE 1194.94 Me, 10 CBITYHTE PO aBTEHTHQIKALUIO B PEKHMI, HADIHKCHOMY 10 PEalbHOIO 9acy;
- mepepipka mapomus "9876" BHKOHAHA YCHIIIHO ;

- ronocoBa BepH(IKALIA ToIoCy YCIINIHO 3aBepIieéHa 3 BIANOBIIHHMH 3HadcHHAMH [6, 6, 6, 6], mo minTBepIxKye
ABTEHTHYHICTH TOJIOCY;

[APOJIE YCMIIHO 3aXSIIOBAHO 33 JOMOMOIOK anropuTMy berypt, mo 3adesmeduye BHCOKHI pIECHB OE3MEKH!:
HAPOJE YCMIINHO MiITBEPIKCHO, IO 3aCBITUye HOro MPABHIBHICTE TA BIIMOBIIHICTE OYIKYBAHOMY 3HAYCHHIO.
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BUCHOBKHU

Pe3ynsraTi eKCIIEpHMEHTIB IIATBEPIDKYIOTh, IO CHCTEMa YCIIINTHO BHKOHYE OOpOOKY 1
BepH(}IKAIlI0O AK HapoI0, TaK 1 TONOCY, 3a0e3leuyroun HaJeKHHI pIiBeHb Oe3meKH 1
HaIIIHOCTI.

['oBOpstYN TIpO HepeBarn 3alpoIOHOBAHOI CHCTEMH, BapTO BLIMITHTH, IO MaKCHMAalbHa
TOYHICTh BepH(iKamii TOTOCOBOrO Tapoilo Oyla JIOCATHYTa Ha HeHpOMEepeKeBOMY
KIacu(IKaTOpOBl 31 3TOPTKOBOIO apXITEKTyporo 13 4 mrapaMu, HaBdeHoMy Ha 20 emoxax
HaBYaHHA 3a 6 XBHIHH 22 CeKyHOH, BHKOPHCTOBYIOUH MeNI-KelCTpaabHI Koe(ilieHTH s
eKCTpaIlli XapakTepHHX O3HaK. TOUHICTH BepH(iKaIlii TOJI0OCOBOrO Mapoi0 CTAaHOBHTE 99,82%.

MakcnMmaibHa TOYHICTH 1IeHTH(IKAIi MOBI 3a TOJIOCOM CTaHOBHTE 97,95%. Jlana
TOYHICTH Oyna JociArHyTa Ha HeHpoMepeXeBoMYy KIACH(IKAaTOPOBI 31 3TOPTKOBOIO
apXITEKTypoOrO 13 4 Iapamu, HaBueHoMY Ha 60 ermoxax HaBUaHHSA 3a 14 XBHINH 58 CceKyHII .
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