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Speaker Verification Using Hidden LMS Adaptive Filtering Algorithm
and Competitive Learning Neural Network

(Cho, Seongwon * Kim, Jaemin)

Abstract - Speaker verification

can be classified in two categones,

text-dependent speaker verification and

text-independent speaker verification. In this paper, we discuss text-dependent speaker verification. Text-dependent
speaker verification system determines whether the sound characteristics of the speaker are equal to those of the specific
person or not. In this paper we obtain the speaker data using a sound card in various noisy conditions, apply a new
Hidden 1LMS (Least Mean Square) adaptive algorithm to it, and extract LPC (Linear Predictive Coding)-cepstrum
coefficients as feature vectors. Finally, we use a competitive learning neural network for speaker verification. The
proposed hidden LMS adaptive filter using a neural network reduces noise and enhances features in various noisy
conditions. We construct a separate neural network for each speaker, which makes it unnecessary to train the whole
network for a new added speaker and makes the system expansion easy. We experimentally prove that the proposed

method improves the speaker verification performance.

Key Words :speaker verification, Hidden LMS adaptive algorithm, neural network
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Table 5.2 Results of Speaker Verification with LMS filter

62/180

A
B 26/180
C 4/20 41/180
D 1/20 42/180
E 9/20 0/180
F 5/20 49/180
G 2/20 2/180
H 3/20 24/180
I 8/20 7/180
J 3/20 13/180
266/1800

¥ 53 Hidden LMSEEE HEA2l 22 xids
Table 5.3 Results of Speaker Verification with Hidden LMS
filter

Tioimim|ioglo|m | »

(o]

1

i

W
of U1
® 4

oo o
oL

A

He oo
o o
>
Y

F

§°~L B
2 Emg
2
X

o
il

= o
gl

o]

Lo o B

[

£

> AMERE W, g0l T
2t Ae yel ¥bsdTh E 54t 48%
Azl el 27 ANEL vlmE Aot

BE whe o] WHE HeSAS Wel Asy
884 @& A9 A% gud 258 45
988 @ 5 AW, 2 F /& LMS A2
W8] Hidden LMS 4$ HRE7 458 45< et

k3 54 QAlE H|T
Table 5.4 Comparison of Recognition rate

193/1800

259 E B3

o] A
r =

(=3
k=)

E.91 Accept

H &

EFQ} Reject

&

71Ed A HIS

51.5%

78.8%

LMS 3¢ dH 4 &
sARF

81%

85.2%

Hidden LMS #-¢ e A&
OB

91%

89.3%




6.8 2
AFE Azde] F5x2 %}%}6}- N oAlge eANEE
el gt Bokol Wi dFs Bol olFojHo olzte] &
e AP K834 o] & }a%—f o °%’~}Bil SEe=
ol 1k
¥omReldE U7e g8 87 oM AHT Aoy
o] A5 S FAAYY] 98 ATARS vastgrh Fes
7§°ﬂ*191 %lt& 5}1]'7{3’?/\]1:%}—?_— AHe A7 oA #2d
Fell Hie Alxsty dtdx

4

aw + ae &1%4 ANFE woll Hr) 2 ATANE
Ay AAolAM Hidden LMS 3¢ Hed daudFE Aot
o] #eg AAsL, EAHL AFA7=H AbgEd, &g
BANAN ANEY AstS HAHAA AL FF A A=A
9] 0%%} &S Fola, AHgAte BHEE FaAPor
W ogg 87 sl BAAHTE ol 8T Bk Alxgdg
s 7}%*3% g% = itk

3% 38 3

[1] Benjamin Miller, "Vital Signs of Identity”, IEEE
Spectrum Special Report pp.22-30

[2] L.BRabiner and R.W.Schafer. Digital Processing of
Speech Signals, Prentice Hall, New Jersey, 1978

[3] 7+&7], “dutstd AHraded 7Hlg T M d 57
W AAE Y = F, Mg oistn Tt 1988

[4) CFN. Cowan & PM. Grant “Addative Filters”,
Prentice-Hal, New Jersey, 1985

(5] ol91%F, “FHEo] 49 ANZE MAEY] 9% LMS H&

e g #g A7, A=, sty g,
1987
[6] S.Furui, "Cepstral analysis technique for automatic

speaker verification”, IEEE Trans. on ASSP, vol. 29,
pp.254-272

[71 FKX.Soong, A.Aron E. Rosenberg, "On the Use of
Instantaneous and Transitional Spectral Information in
Speaker Recognition”, IEEE Trans. on ASSP, vol. 36,
pp.871-879

Hidden LMS &8 HE{Y 2n2/FE ol WS 34XAHZ

Trans. KIEE. Vol. 51D, No. 2, FEB. 2002

[8] D.K.Burton, “Text-Dependent Speaker Verification
Using Vector Quantization Source Coding”, IEEE
Trans. on ASSP vol. 35, pp.133-143

(9] dFAsAG, "M L A9 s xdF", 1989

{101 R.W.Hamming, “Digital Filters”, Prentice-Hall, New
Jersey, 1989

[11] L.Rabiner, Biing-Hwang Juang, "Fundamentals of
Speech Recognition”, Prentice-Hall, New Jersey, 1993

[12] Laurene Fausett, "Fundamentals of Neural Network”
Prentice Hall, 1994

{13] Philip D. Wasserman, “Neural Computing”, Van
Nostrand Reinhold, 1989

= M @ K T
Zogsta MARA7|FER Hasg
19821 A& st 3 8hAt
19874 ©| = Purdued 8t

1992'd m = Purduet &t w

oL
[¢)

3%
[*]

o
%

S

-

&
S~
-

4™ 2 8 8

Folgstn AAWI| AR zu S
19843 A& oishal FehAt
198610 Mg TietE F8 A
19943 Rensselaer Polytechnic Institute®}
A

77



