41

A RS ¢A2AWE 5 BHLTY FAFA

Text-Prompt Speaker Verification using Variable Threshold
and Sequential Decision
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ABSTRACT

This paper concemns an effective text-prompted speaker verification method to increase
the performance of speaker verification. While various speaker verification methods
have already been developed, their effectiveness has not yet been formally proven in
terms of achieving an acceptable performance level. It is also noted that the traditional
methods were focused primarily on single, prompted utterance for verification. This
paper, instead, proposes sequential decision method using variable threshold focused at
handling two utterances for text-prompted speaker verification. Experimental results
show that the proposed speaker verification method outperforms that of the speaker
verification scheme without using the sequential decision by a factor of up to 3 times.
From these results, we show that the proposed method is highly effective and
achieves a reliable performance suitable for practical applications.

Keywords: speaker verification, user verification, speaker recognition, bio-
metrics, sequential decision, text-prompt speaker verification
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Bt Al AMEE FAolx Utk wEkA Jide] A HAE AT Bl W
o2 ga7dr. o¢ #e '\!.‘Z‘]Pga AAsy) A8 A ANQY nHT "3?*!] 54 Fd
A Ak S & o] &3t A4 Q°‘5}-‘E Aol gAgloltt. o WP e 4

AzAA AR 2HTF A E78 & FE34 o9 gy ¥ A4 Bdd vws
2oz 3xA9de FustA aol2]3].

AR Bole 7t /HQY) A doju} EFE o] §ete F e E 4 (Text-Dependent)
A ZF Qo] Au @ FAE - He £ UE Y (Text-Independent) 3}4}&
deo] A a2 EHYEY 5}11’31'°]°] A& FeAY, ML T b dta
AR =g A4 A48 4 ATE B0 Yok 281 THEYY FALAL ALE
A7t oo AL AR AT Hol gle Hdel AR 2 dlolEH & dH o
T2 AHFE FAT F U dFol ok mEkA o] F JhA] W& Hag Zo) EHg
78 (Text-Prompt) 3At&Ao|tt. EHa 73 QAL A|2glo] ALEzLol Al o & &
Ay E4E 23H A& 2737 Wi vddo JYge|v HF 5o HYL EoE
I, AsddNE EHEHY A By Yg S35 :

71E9 EHaTY AR PPEL AEAANA 4 & W L3S 3o HAE
AL FYPA4]5]l 2t B =FdAe ¢ Y B&E o] &39 AR E A(F
g/Ad)se Rol ole}l ALgAClA T wolE WA s, A9 wolo us) k3
e 29X (threshold)® R3tn ojwe) £ = (likelihood)B e X33t FAFUN L &3
o & B =2& 7hd. Y X (variable threshold)®}. &34 & ¥ (sequential decision)g& %
g FHQTY AEAS A
=9 T4 2%dME i FAHY A2 e hsha, 3 A
28 A S AP 2 4704 APA R s AdPstn vpRgez 5
FolH AE& P
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IL 438 343 A=

ABHQ AT A2 71E FEE I¥ 1% Lok HAET HA 4L W
A 24 42F 54 davHe $2¢ T 2490 228 54 dany ge /S
of A= sle U A 2dF vzt oFA HAM L& FE@E AN
olg] A 2eAs vamstd 1 UL FH4E RAIA AFE AAAE #EEH.

Preprocessing
Speech N - Veritication result

Input 1. End-point detection i o {Accept / Relect)

2. Fealure extraction
Threshold ’
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Reference Model
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FAE A 9 ALSsE WES hypothesis HZEOITh F, 7% 37t REX
ol A E AASY Y8 ¢ %f‘éﬂ] &} $x=u](ikelihood ratio)d A&+ Rolth ¢
Aol X={x,., 2000l 2Y A #idste sAgdn F2PE A5 +=He AW
I Zo] EdET.

Pr(X is from the claimed speaker) _ _Prld.| X) 1
Pr(X is not from the claimed speaker) PriA, 1 X0

o] $EHS Bayes's WHH FUF 27 (prior) BEHE HEdd 21 mocley
BH A% go] EdWUT

A(X) = log p( XA ) — log p(X1A,) (2)

o] $EH A(X)E FHXA g9 vl e A(X) > 6018 87 SAE FHEHL
AX) < ol AdET ‘

aE A 2o £ £/ s At R AAE A& AR LIARE
(False Rejection Rate, FRR)o]3l, & WA= ALYAE S35t 2485 (False Acception
Rate, FAR)olt}. dwt3 oz EEX|7 AZA4E FRRE $71313 FARS Z4 g B2
FYA 7t FobA W FARS 3718t FRRS A4 dch 22|22 A8 Al=gadAe 4
58719 =2 FART FRRo| ZolA & YL HF&(Equal Error Rate, EER)#t8 A& &
th. &, EER2 Al2¥0] driy & REYHAGE detW L, o8 A&l Nzdg un
& 7%, EERo] ¥t AL Aado] ¢ & 2ddHJrhs g udth

I Al¢Hs 3y

27t 29 £4Z2AME T8 EULTY AAAAL AGB.

Z1Ee A FHEL 2F4N HET AN ASAANA &4 EH LFA
gta] o] FA4E o8-8t HAAE TG F, 4 (2) EYA gt} vnE T3 g
AP e FPIT. Y £ =RdAE FAFUE T 9 ARG A dA g AR
A golg LS e ol S EFYXG vy AAHPE o) &3 o &
ol9] FEAE AL AMEAA F HA dojE BSF AL 27dd A2 AW &
EAs v E gt BHAFAE FYE WYPS AL

B EEA AAsE Ee AT FFES e g

WA AEAGA dee A WA Bol(X)E weA @k zaT olYe] $Eg
(AX)E A A BEA(e)SH MRS st £ WA 2HA(6)E ARV 1 AL
oe 4% 2,
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IF A(Xl) > 61+a Then 02

= 61 _— B
IF 01_0 < A(X]) < 91+a Then 62 = 61 (3)
IF A(Xy) < 6,—ea Then 6,= 6,+8

A71A et pE 99 BFEAM 4FE FHA & F A

olgA T WA T AAAY AgANA F HA Do)(X)E B ¥k 2
g o FEZ(ACG))H F HA EHA(6)SS] ¥ZE T AEAE F2Y A
DA AZE A BF FAHAL £IPch F, D 2o

IF A(Xg) > @, Then Accept
IF A(X;) < 6, Then Reject (4)

g ERAAE Aol HY ANY © & W) $8e o8] AeAE s
Hol ohde AgAGA T GolE BeeA S, 249 ol A Az the gux
g A3n olWe $ELS olgste] BAGUE +YLTh
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B =RdAMe 9 87Y A A2de 2 dFo] do] &4 dolguol &
E AHE3l AFHE A8 #Y3AT. 8" 4 delguelay &3 22980 11¢
ol 54 L 3o "Wolz FAHIUUW FAL vlolaE ol L3y FFHE XS
593, 11025 kHzZ MEHHAUY. 24 EFo=2E 123192 Mel Frequency Cepstral
Coefficient (MFCC)$} 2 12} m|&, ez 21 3¢ ¥ I 1 983, & 26319 A
HE g AHE Rt

a3n AEEH world 2@L 5702 Ae(state)E 7HA= Left-to-Right 94 HMM
(Hidden Markov ModeD 2.2 ZF AelE= o8 789 7}-92A¢HGaussian) mixture® ©]) &9
Ak E=g Zt st do] Bd FHE £3IE & dojo AL IMNE AL
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o] 49L& & W LTS o] f3te YA A WHoR AP Aoz B =§
oA et Ao AP AT vIZE HAY VE ¥R FYHAY 7 3ty @
2dg A3 Aol AH8d s diolE Y Mg 3olth &% Segmental K-means &
2 EFE A& BA (decision)E A8 world ZEE $=3& A7 3Hnormalization)
AT (2). B HARDF world Zde] 2 Aejel tlE mixtured] FE 1, 2, 4, 67}
2 F7MN7IEA AEE st
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AlZel wek EERe] F7t8te RE& & 4 Utk o] AEE 370Y HE &F dolEHE o
£ g9 2d FoEE FAHAY o mixtured] AF7t BopxwE, BY drHE
S AFsA F3Y 5 7] W&ot 22y mixtured] A7 LD B $E mixtured]
A57E 2799 wWi®ty EERe] Atk 1 o] & 1709 mixtureZ2 ZHES A3 F EF

& 27 Aot

4% 23 ¥ 1% 29 248 ZAZFE mixtured] /A& 274A 47, 6702 St

¥ 1. Mixture®} o] m& 31289 EER(%)

Mixtured] & 1 9 : 4 6

EER(%) 3.37 2.51 6.08 6.60
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o] 48 e 3N HET AANY £ =8 AT F @ojE o8& sh FEA
g £323Y e AATA HEHL A5 A5 FAS dopns] JHAN FYPIUL.
A8 Bde 4294 AHEE AP 23, mixtured) FE S8 APAN b} T AF
S 529 2708 AT £ 49 AHEE R HA 2YA 9,2 4289A EERE 7Y
) A2 ze o] &tk Jt5E EE T dolo 2FE ojgHen, 4 39 o9t
o e WIANIVAN 49 SR 48 d9e E 29 2o

R 2 AL WHE o8 A FUAE(%)

alpha 0.3 0.6 1.0 2.0

beta 05 (10120} 05 ]110120] 05 ] 10 |20 ] 05 {10 ]20
FRR(%) 0.76 ] 0.00 {0.00{ 0.76 | 0.00 | 0.00 | 0.76 | 0.00 | 0.00 | 0.76 | 0.00 | 0.00
FAR(%) 189 | 166 |1.75] 1.89 | 157 |1.53] 198 | 1.71 | 164 [ 224 | 211|197
HTER(%) | 1.33 [ 0.83 |0.87| 1.33 | 0.78 10.77| 1.37 | 0.86 | 0.82 { 1.50 | 1.06 | 0.98

oy 7] HTER(Half Total Error Rate)= FRR#} FAR®S H#Fztelth. £ =FoA At
@ 200l olgd EUATY HAUL 857 YO, EER & T +7 92
W4 HTER #%& ol &3t vng st |

% 29 ATE E 19 dos} vms vy AAHOZ B =RoM AAdsts wio]
2~30 ol Aol P4Y AE B 4 Utk ¥ 2604 BE 0=06, =200 W I

< A%d BAvh =T A9 FIA2TEH AT ogholA g 3ol 10 °|¥Y 2§ FRR
ol 0o] H& AL & F e, ol A ¥A dojd o3} F AR EHA Y go] W

_)]\_
o, mebd F oAA gelel da oAl @ W B o|RojAs] YR 1 45 §
ARUGE A T 5 A olele AHERY B 2ol ALsks AW BEA Y &1
274 ol sagel Axge] e BRHolgE A & F Utk
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< 7H EE A SAEAYRE T EHLTYE qAHAE AL o9 B
TFstA ESAIFIHEA F Do g o83t HAAUE FYPPen, 4 dF
At Wgo] & e dojwhg AgstE ASET 3W Axe AeyLe BT £
FAR¥ FRR 25 & /w9 dojg AL wrg I dgo] u¢ F4HAUG. o
AAEREH & =& Adste FAFA TR0l A2" AT gl v AFHFHo)g
€ 3g ¢ 5 Ao

o2 Fo Aol FAE FAHAL A3 HZ Y (optimal) FHAE HYde IF
7 Hosieh £8 dAY <o gy RS Fau L OHE HHA & =
oA ALGE FRATFY AL A AFE ALY AFolrh

=]
i

A 2

2 A3 AT AY EX72 AT (1999-2-30200-016-5) A Lo2 FHPHAS.
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