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DI ABAR BRI M AR Rk —FETNE2E T E, SR 12(vQ,
Vector Quantization) . JB-&&#THIA Bl(GMM, Gaussian Mixture Model) | F&I/RA] i
7 U(HMM, Hidden Markov Model) 4, o7 il gk A #62 2 ¥ 75645 A [ CHIEF
BEER L A —FRENENFEIINE SMIE R SREA RO O AT &
B, OB R AFIERR, HP A THSME R LB FiE. memedi
B AL EIT (WARIT) HATEETAL, A 15 E R H 2 ) Sy N\ 23 18 S5 1) 23 6 Y 57 Ze s 3
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3.1 PORBF Bl

RBF [ p9 I SRl 4 AP 5 6 )2 RBF W&k ofke, HoEk/za5m
BB, U B G T A I SR B A AR R B RSB, AL T LA SR R O RIS T IR R
FREL, T PR B R AUE R — R A WUB 92 S Ok, R/ Ir LR (LM, Least
Mean Squares) .
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EHHRFRRSWIEANERUFE. R EVIGER R E IR N R, 2R, 7
PIEH, PORBF M#gayssty, B) PORBF ML E RSHEENSG T HE TN, RE
HALR., BENFEH.

3.2 BERENHIE
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BRI IE R BRD), B EBMEBMEILRBIRCH ), ¢o(j =1,2,---,J) .

RIGHA BV AR RN EE T A £ ®, 'EHFS x)s, zje AR, EERHFEH x5,
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55 5 BN j+1 8, EEIRIC 250, T(j41)e FEFHEE j, j+1 BMHLER C, Cian .
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BAKH AP LECH N, MEEERETEERIGEANBEN M(< N), 2IEHP j M
mET, MRS BPIRIEANEESR 3 M

(1) WPk Ee, BIAN N ASH P iikae s M AE 5 siiE A,

(2) BATARIER, % j < M+ 1B{ARRAINFERBTE, M 7>M+18, BHP 8
WWEBKRBAZIET j - 1 NP EIISGGRH Mg S L, BOURENKI/NEF, HBEET M
AVETEARITEMEEERE, CRENTEBETENE;

(3) BmPERSEEY, ik (2), HEFEMARER/NWET M NEIEA.
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sz Z yh(z) Z yh(z) (4)

tl, =1 t,l, (1) =0

He o BE RO M EBHatrdaReE, MEatrRilmeElgnmme TRT 3.1
W) . AT RETHEEHAETHE, RITESEREFT R TR #ITITHH

L UR{E KT BI5E IR A BB BT B 2 M6 .

H5 PORBF M H & TR IREE R —F, F5/WMEcREaRESMmERE, il
R E B R W ITT A SR B S B e R A0, W RRReE R ET™
HAERE R AR EROK. | 3.1 PRI T EH B EIR) PORBF W& 5T lghtea & a] LA E] 100%
MIEFIRBIR, UM NGEEERFEEXA RS, HE—AAEETZHE. FE., FHER
ML RIRIEA B SR G EREL LB R, B ENERAT LR 5 TLRREATIAF
BT2E 5 A R RIRIR A, At 1%t PORBF M & TR M BT IR, Bl 9, = yn - win),
2 DAY 2R BOBE A S0 BE B9 PR TR /DS, SEBe PR (TSR A T R H s s DAL B9 5, 8CSR H BT
WMHEGEE, WIS ABIARSENMRER B TRIHE:

S]‘Lw = log ( Z yh(,)w(h(”)) o ( Z yh(t)w(h(t))) K

t,lh(,):l t,lh(t) =0
Hebh wh®) =1 -, 0<np<<1,

3.2 WRAMZNEFRERTTE, HESFEARKGERBARMEEEE, E—EBEL
HIR T REAMAREE S, BRI DGR ST NH AR ERIRGIZR, E4EE T PORBF
W& R HES IZALBE .

ALl g 5K

4.1 BEESARLE

RAIEAEEERRELREIFET, ARBIEHE U SkHz FIRRBHBEFEEERFT,
A3E 25 ZHFFBEE. SO NEREREIRSHIREFIR, 320 4, F#iE, HERARR.
He, SHMRIIG, Ha 15 ARARNR, MR E—a % BALETH.

S2B6 3R (48 N ERAE T (LP, Linear Predictive) ZM7 5 i i 14 4581 R ¥0/E MIRER
B, LP 2rkA 30ms BB (Hamming) &, WiHE 10ms . ERBIFERBEZET, RITH
SeAERietRE R, T TR - RERMEM EEREFFES PR EBRARA .

BIE AT R GRHEREIE % I %2244 % (EER, Equal Error Rate) 3454 12, EER RER
ZEER WATHIRBEA R E R B HEEREZ (FA, False Accept) EET4E R4 (FR, False
Rejection) %, TERKATH#E EER 9 FaY L@ S0 o Rl B A B A9 L A & n((6) ) &Y
BEREAT UL IE AT IN RGP RERY RE M.
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4.2 IMHIRERRBVARF 1 [ER0EIRFI LA

A N(=10,15) N AB)IET B HFEA (Closed set) L4, W& AMIIGER HE
8s AEEHRE LP 04, RWEEEE, RES 3 WRHMINGIRAEE, Xt miss
M EEUE A E SRR AR TSR, WHe23501 N AN RIE A Z '8
FA R FR R, Rk 1, & 2 fox. HFURER (6) iTE, dIghetERI R g
YIgkatia], At HEYLEY CPU & PIII-667 .

x1 MEHITREFRAHZSHSTHE. JIERE
& EER Z@EM%R (N = 15, 7 = 0.001)

FEHIE FIET RS PORBF ##7$H WIgkmt ] (s E L
KRB WM) | BEZ | B | 8 Bk ®E | ¥ | EER(%)
T PP TR 5 223 | 126 | 174 | 11.42 | 6.43 | 8.98 7.95
8 215 | 108 | 170 | 11.25 | 6.09 | 8.73 6.88
4D 5 226 | 124 | 184 | 11.43 78 9.79 7.53
8 215 | 114 | 173 | 11.49 | 6.87 | 9.4l 6.83
ROz 5 211 86 161 | 11.86 | 582 | 8.62 8.55
8 215 90 160 | 11.15 | 6.21 | 8.68 7.95

AL S, PORBF [@% &l gk i
Hodet, 518 11.86s, Fbk 5.82s, HEFAY2E
5B v O A 4 ) B A A R 25 I Y 8 ] —— N=15
KRS 3 Figtddor ikt Sam 4R 16 ] T NEI
P BE TS R TR SCR,, 5 L FE B 1B S 14
(IR B B by W VB TR R A SR A 13 = 12

EAME M fyen, EER REFFEME, 24 w101

Mt 8 LIS, EER Fe4E T+, B ?

HEEH AR, AR S AR MRS ; A e e
TR TR A R & B, (BRMEIREE ‘ o

T T T T —— MHRARREEARGD)

R, e A LR ERIN ER R RN B2 mEiksas s EER X%
FHEE BT B EE, RELHEHRY] (B WEm, 7 = 0.001)

B, BRI 8 A ABIfEIM R e B R,

BaE.

HATR AR BT EEXT AR n EEHT 10 AR 15 A#ARLERT EER, ¥ 2. 7[R
W, R R BN EE S &K EER, n = 0.001 B3R &F, WE EER BRI (B n = 0)
Sr BN 6.4% (N = 10) i1 7.95%(N = 15) .

#£2 7 {i5 EER 2ENXE (M =8)

n 0 0.0005 0.001 0.002 0.003
EER(%) N =10 6.89 6.53 6.45 6.48 6.50
N=15 7.42 7.22 6.83 6.94 7.01

4.3 SERBRAF MR

RKTH2T PORBF M RIMLIEABIARLS VQ IEHET TR, I 5WiREEAR 58]
LR, BIREL Ss i MEHE R BRIE R IZGEA, B LBGIY Bl s AR
&, HERIE TR B ] S T S A A 2 F R, HETIR R R H R, RIS
L5 — FUSE I B AT B L B R IE 4T B2, RIVETImAR RS8N 32, 64, 128
A1 256 5 VQ AT T 308, MIRBEEXE AR SR A FISTT 15 APIMAHE 2 8 FA %
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—~—FR(32) ——FR(64) —o—FR(128) —e— FR(256)

=—FA(32) = FA(64) ——FA(128) — = FA(256)
1004 100 pan s sazonesOIED
< 8 801 7
s 5 # = FA ( Closed set
¥ 601 £ 601 = FA(Closed set)
G, el N/ e
20 (11.69.12.34°) B0 /892
(14.34.16.050) 0.003
01 04~
s 10 15 20 25 30 -1 0 m
)k Pk b (A ON BB R AT
B3 #F VQ UIE ARIAREHIRIRE B4 FRHSHAMNREERRIAR

1 FR %, Z2ME 3 R, HIERH, BT VQ BUHE ATHIA REEREREID A 22 LAY B i
g, MEMAARN 128 BF, VQ FiEKERENERE, et EER 1135 10.56% . mifEAA A%
BT HIE AFRIASES F, 3T PORBF M4&M AR S EER &KFTik 6.83% . T, S51&
Bipy VQ kA, PORBF M&ayteEERSHREL,

4.4 FFHEAR (Open set) L

seE I SRR A 4.2 FIgREFR 15 A6 PORBF K45, MRAT231401t 15 ANSAEE
Z AR FA R FR &, VKEEHEREF B 10 AXTX 15 AKLER FA R, g8 4 fF
R, TTUES, XTIEEEE4%, EER #{EH —0.016 EFF) 0.003, i EER thi 6.83% &
7 8.92% .

54

#3040 48 T PORBY #2 MG 45k, SN T 5XATRREIEABNRT T,
FXULIEATA, ROUEE THEL X B PORBF G4 800 7k U RIGUF BB, §E
AR HUH R BE B R R AE 3 Mg EEAIR B A B UL E AR I, O T i PORBF W45 R 5%

BRI RIT AR L AR AR M LTS IE, RATRA T X PORBF #450H%
HH AT S5 HLB INAR B 7 k. At SRR W LAR T AT 45 18

PORBF MEMHALTHEE RSBRAVNGFTHE THRY, AMUAAFEHER,. HENAR
M, THUNGRE R R, 3 Mol MR e A4 4R A i 0E AW 77 1 o ol AR IR U A3 4 1R 5 R i
5, BEEMFSEAEFHEARME M 8, EER EREEF, %8 M =8 BHEAEHN;
S5 Hg A TR R T BB FEAX EER, 24 n = 0.001 B3RBRAERCR; T4 SH EER BT #
A4, SHF58 VQ FiEttl, PORBF MERMMHEREERRS.
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TEXT-INDEPENDENT SPEAKER VERIFICATION USING
PRIORITY ORDERED RADIAL BASIS FUNCTION NETWORKS

Deng Haojiang Wang Shoujue* Du Limin
(SITR, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100080, China)

*(Lab of Artificial Neural Networks, Institute of Semiconductors,
Chinese Academy of Sciences, Beijing 100083, China)

Abstract The structure and algorithm of Priority Ordered Radial Basis Function (PORBF)
Networks is introduced. The concrete training algerithm, calculational methods of likelihood
score and verification rule, used for text-independent speaker verification, are proposed. To en-
hance the generalization ability, the compressing vectors are applied to construct the inhibitory
samples set and three methods including sequential selection, nearest neighbor selection and
furthest distance selection are presented for the choose of anti-speakers. Moreover, the out-
puts of neurons are weighted by a descendent array. Using these algorithms and methods, the
performance is examined by a series of experiments. The results show that under the identi-
cal experiment conditions, when the inhibitory set is composed of anti-speakers’ compressing
vectors selected using nearest neighbor method, the Equal Error Rate (EER) using PORBF
networks can decreased to 6.83% from 10.56% using conventional VQ method. For speaker
verification, the PORBF network provides better performance than the VQ classifier.

Key words Priority ordered, Speaker verification, Text-independent, Radial Basis Function
networks
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