X T RGN EES S FEIRANA AHEEIZ X 27 X X MEERFEERE
M TERT  OWARM HWEHN W HE BAS—

Text-Prompted Multistep Speaker Verification Using Gibbs-Distribution-Based Extended Bayesian
Inference

Takuya Ueki, Yuta Mizobe, Takeshi Nishida, and Shuichi Kurogi
Kyushu Institute of technology

Abstract: This paper presents a method of text-prompted multistep speaker verification for
reducing verification errors. The method is developed for our speech processing system which
utilizes competitive associative nets (CAN2s) for learning piecewise linear approximation of
nonlinear speech signal to extract feature vectors of pole distribution from piecewise linear
coefficients reflecting nonlinear and time-varying vocal tract of the speaker. This paper focuses
on reducing verification errors by means of multistep verification using
Gibbs-distribution-based extended Bayesian inference (GEBI) in text-prompted speaker
verification. The effectiveness of GEBI and the comparison to Bl (Bayesian inference) is shown
and analyzed by means of experiments using real speech signals.
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Fig.1. Diagram of text-prompted speaker
verification system using CAN2s

bt VM =10gam 2ZHL, Zhio
LadENT 5. Z 2 CHIfEY, 1323107 T L 91
LZELERERRP/BEOND &5 ICHHET 2.

32 BFLEFEBDLBERS

7% 2 MEEWHFHEIRG &2 IATT 5720, HF5
LEEHEDSBRAZWINATO, ZOREREMRL
D, BTSN SN A OBEERAEIT .
HEERLRERTFOZLEREG O T E B
meM(=SorD) DK~ 27 F 1 qeQ rbFi
RLMM oo = & b W o ~ 2 b o
v = (1 T o g e s 9) 1
7.

pOv™|s) = T pvI™ | m) 9)
m,eM
i, FEEET-ITHEFTOANNDEZRY

My, =mm,---m; 1253 5 o0 Rz viM %
vIMT = yMIyIMIL Ly IMT g v s b
AN CEfE L F~&x A miNcd+ 2165 Th 5
InEHET HI-oIc, GEBIHiEZM ML, X
Q0ADICRT LI IZt=12,---,T DL ED2ODH
IR R R e BT 5.

po i V)= - pomil [ pluf)  mi )
t

(10)
-0 L) o)

22, Z1E pe(ml v )+ pg (T v )= 1 % i
T ERLERTH L. Fio

o 1m)= %O )/ (M[-1)  (12)
LT 5.

t=T OO FOREEXANEVITH.
V1[T|3] _ 1 if pg (dE] |V£TD])2 p¢[9D] (18)

—1, otherwise

EHIET AT v 7B HibdE L FORE, 772



4z, 0.
e s
M S
el S ) D‘N
DB = Ai=0ma
LS, f
R A T
] T | mal L eesn  dghs digits
i, ey oy W
() (b) (©

Fig.2. (a) Schematlc relatlonshlp between the
threshold yg I and the performance ratios

I’F[Fr,n'] , I‘FN' , I’[m] , I’[m .The horizontal axis
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Yy, are shown in (b) and (c), respectively.
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Fig. 3. Experimental result of multistep
probability for digits (left) and speakers (right).
The plus and minus error bars indicate RMS
(root mean square) of positive and negative
errors from the mean, respectively. The curves
for different datasets are shifted slightly and
horizontally to avoid crossovers.
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Table 1. Experimental result of acceptance rates
r®and rB”achieved by the methods using (a)

GEBI and tuned y, (o) GEBI and original
datasets with

s =0 and four
(rcs, o) =(01). 0D, Y4) and (LY3) The
values of r) and r™ are expressed by the
rate[%]to the total 1000 test sequences for each
case. The thresholds are p.°! =0.96 for (a) and
(b),0.942 for(c), p5'=0.5and T =15.
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