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A Study on the Performance Variations of the Mobile Phone Speaker Verification
System According to the Various Background Speaker Properties

A F A
Hong Sub Choi

ABSTRACT

It was verified that a speaker verification system improved its performances of EER by
regularizing log likelihood ratio, using background speaker models. Recently the wireless mobile
phones are becoming more dominant communication terminals than wired phones. So the need for
building a speaker verification system on mobile phone is increasing abruptly. Therefore in this
paper, we had some experiments to examine the performance of speaker verification based on
mobile phone’s voices. Especially we are focused on the performance varations in EER(Equal
Error Rate) according to several background speaker’'s characteristics, such as selecting
methods(MSC, MIX), number of background speakers, aging factor of speech database. For this,
we constructed a speaker verification system that uses GMM(Gaussin Mixture Model) and found
that the MIX method is generally superior to another method by about 1.0% EER. In aspect of
number of background speakers, EER is decreasing in proportion to the background speakers
populations. As the number is increasing as 6, 10 and 16, the EERs are recorded as 13.09, 12.29%,
and 11.6%. An unexpected results are happened in aging effects of the speech database on the
performance. EERs are measured as 4%, 12% and 19% for each seasonally recorded databases
from session 1 to session 3, respectively, where duration gap between sessions is set by 3 months.
Although seasons speech database has 10 speakers and 10 sentences per each, which gives less
statistical confidence to results, we confirmed that enrolled speaker models in speaker verification
system should be regularly updated using the ongoing claimant’s utterances.

Keywords: GMM(Gaussian Mixture Model), speaker verification, background speaker,
MSC, MSF, mobile phone speech DB
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We sleyg 94 Bo u)e Hestn, BA9de] A glo] me sy, &olu dE E7E
o &x gomz fuAHA ARAdY F28 AdH|A JEE APt gtk A
Tol BT AL 4 A FHY FEE AR Aok R $4 Azt Agsna s
AolH g ox shxizhe] Afelo] & FAH EAS LPEn A171 ol ol F B
BRo] atd ££HQ Aolx A TR AT § = FHolth olAzA olF HR
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2.1 GMM(Gaussian Mixture Model)

GMM< o8 7MY 71 ¢t &89 %(Gaussian probability density) @559 Zzte] 71EX &
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_Haze 94e 840 Ak A4, 3 994 EE ARAAAE TR He Aoz

7l 80 27E ALWE AEY S D FAELo] Al F
DENDL, £ A A A NBIAEE 2EEcoho o MAE B4, o
S0 SAHOIE(X)E A8ate] thee] 43 ol FAE

AC) =log X XIA ) —log K X121 ) ®)

A7NM Ac E g9 FARY, 14 & G WFHARD T,
o ANE FAE #E AAY YR 0% vmae] e 2o] dFE £ T: A
237 |0l

B2 A% AX) >0 (6)
3 AR : A(X)<O

FAE S ALgEE WA SRt E o] 8% o mesol & Eal: wAAE A
738tAte] ol G Aolth AnkH oz Fo] AlgEE wiAIR MAYH oz E FE23a FHdo)
A 3Apzke] Al g o] 83le MASE ZHEE(cohort) HHEE A-83HET o]dE MSC(Maximal
Sperad Close)$t MSF(Maximal Spread Far) ¥de] glcH4l.
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1) MSC(Maximal Spread Close)4
2d (4,47 £E84 (X, XD 7H2 3 4,289 Age od AN 2ol B g4

C oo 24 L XA
dA;,4;)= log P, 1 4) + log X, 14 "

A7t 74 7he 82 NB(N>B, B 333 w7aiatze a7)e 23 w7 sk3E (close
cohort) 0.2 A¥&e], HF WfAstAZ b()E 7P SHE A FoIM AdE 2% 2xE A
2 7494
C(): & ik 7b3 24 34 Ngeg 74
b(@) : HFHA MAsA T

(&4 1) COHAA 718 -3 3AxE b()E o]F, N=N-1,B =1
B’ b(DAA dA Ao ).

(&4 2) g 24$ W& I3 g CHAA b(DZE °)F,

d(A;,A)

arg max ishe

_ 1 }

¢ c=C(2) { B &y d(/i,',/lc)
N=N-1B =B +1

(A 3) SA@E B’ = BY wi7tA] wrEac)
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2) MSF(Maximal Spread Far)®$

of el MARATY FHL ALt 2HD HAT APt Fe) WolQ HAT YVE
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f= a;ggfgx (& = d. 2024 20) ©
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€ A8t A4 dolE e FUlE Astd 3N F 257 99 AL B4R 2 @ =2, 4 @
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E 1 Adel AHLE 2 B SRS 74

32 o] 2} A
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A S48 125 125 250
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<E D>oIA A 4R ASE 55 BAF 5 N9 TS ASHEE F 50 9o
o A% 250 A7 dem, A SAARY ASE 4 92 LA AE ViR HAE 4
Ao ASHEE IABRAL B3, 2 B AR 4 59 $4AR7 913, 18 25 Y
o A WE WA AL ANSHY Yo] ERA7|E 24 x5 25=3000 717+ Ao,

4. 43 2 4%

APl dze 48 E¥dES AAAFAARE AL F, 20 ms(160 AF)e =AY 27

9t ZH Y AL 10 ms(80 AE)2 331, Hamming 3-& AH88td] Zd¢ 492 EAHUEHE 25
st th 249 EAMEZE 12 & MFCC(Mel-Frequency Cepstral Coefficient)S AF-&3} 4 tH11].

= 2 3zRlE AdsA
2987 ik
GMM A 16 4
=)W E MFCC 12 A
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Window Hamming
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2 AAA Hed, Ao A2de 45 vnE ol gl =RAA 4¥L F5 2BE A

RomEI6), =AM 30 2 %) TAE SAUOHAN FUHos & A5e BAZ 16 7
48 ol AW GMM #42 AHEFcHS]

3z Fe %S veElds Felve 2 EER(Equal Error Rate)d A3 @ Ed), Adbubde
929 SN R AN AN FAE FES /e ARsw, ot AR 84
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