SO o5 b il b (S9) ¢ o gT Cugd B § R
Lol yois JUU™ JEGS 519 295 9l 50 Plao b yud aiannas
< 3Lol gg.yljgto,s

Y. i * .
Obsagss oliidla ) g30 alad sugasans
IR PR Lt NG P I S e S SR PP k{1 P - B

sl gmo A8 clel) Sasld g SelS el PRSI el el gl S5 g Nl Y

VOAVO —£E\Y oy B gdie O ,65*
kabudian, homayoun@ce.aut.ac.ir

(YAY e sallie |5 500 ATAY als e tdlis Sl ys)

5 g 0388 355 e Bre ok S Cuss BAS 5 ek Sl LD s K i ol 53 - O
a3 (55050« GMM HMM ons 53 (s 03l feal SUSS 1 anlinad by o pales Jlzl JUS 1 s
Llesls LK lls bt (g oot 8 Cusa kal g el 53 3,00 Glp by oS5 e S
Sleatme 31K o 3 e S kil 3 HMMOGMM S5 Jb & das e 0l Leilesl
Sra S5y A JSlE 2 5l ekistaer np b dilis gl 0S4 e 2 GMM; HMM
solieal S a3 50 5file Jslis Jigy 5l 5ali JUS 3 (3l o (615 3 ol 2305y s
OB A8 (6,8 Ve Comexr (gl Ko oy oS L:-Lal-' r'“-“" Sae g SR A S Sl el
Slaesls sl5l & SNR=8.8 ®® | FARSDIGITS] s sfs ol s 5 3 (03 ¥4 5 3,0 W)
Cus ikl 3 last 55 5 TR0/0Y ply g Vo Comarr sl oS Cuph (pad Cns 75 ¢ salal
550 e 53 s RS e 53 Sl Dadpdle S 2y K S sl sty T TV 0dy S
Ol 5 ath) IS a0 o5 Sy pn oal bl Glgatims SIS 531 (61 e Slslatal 03055 25
EEC Y SR WP R PO | PEN PSSP | L VUL SRRt PR | PV V- SO [P QPR TP
s 3dle 5 glezy, 5l edlind FARSDIGITST il 8515 o8l (555 5 Lgd o oeie 0t S S sa
3o s bedtiaptle s e s 8 bl Jhe 5 maean S Ll e LIS ol

3 (W) LYY 5 (Comen) 180/0) wy o(Wast) UXUTL 5 (Cen) TAONE Gl f 5 0 0l S Cusn ke

.C...ullzg.g.:'.:;JL:...._u 2 gage L:“.d_lﬂ-,-:d—; Cogd had lejn}JASJJJquJR aJ...:aJ',.‘._JLAJJt;jLw

o Sl3ktal O gl (e g b s Juta (iS5 Oty Joe ¢S 5 o ety oS LS 15851 9 uls

Lo 3 5 3l e Sl 5 el (SN

NSl a8 S 3 g e DASe o s Aoctls )
3eslizal 3130 Cu g fand 5 Bdead slgaly fp 5 sl wilse Gk Gl Cupe S ey Gt
3 el )l Ll s ) ol il (glhes g 3Pl s J S 5 daa Gl ol glas )8



,'L:a_,:f eLL‘;Lg.? .be_gm (5 hgs dasna

cee 33 W ek (e S S8 4y Al B (5 0 S S h ol g o

ral i 4 555 0 atie ASs Mo aus sl
eslazal R 33 3 IS g5l S S e bl
e b 53 0T 5 a8l Lassls el 255 5
ol oslinal LBl sy 0dy S Cu s BdAT S
]

0k S il Slpatn 3 pge Jilew 3 S
e g el 5 (e 3 Sl (58 e i
5 g it Tl S S i
et 2S5 a3l 1 S 0L S 5) ey S
v Olge b Oseldlel sledy b e SRIP
Sleds (S ph g2 bl Dalidle 5 sled sy,
sl s oA e s Sblal Ol
B8 @ By S e s Sl sl
Sr b o gl g okl L Ll 5o
dglis 3 gy p IS 0 RO a8 03 YL
e S 35 33 DB Ol sles
Sl owos sl S cd B sy ge Wi cpl g L oy g
OB 8 3t ey S litsl glo ot 3 S0
Comar ulidl boaS odl ezls OLEF [VOY] s ol
Gl S Cues et gl £ OB S
Coame Gl 3L Sy e Bdad gl 55 Ll ol 0
3y as ALl Sl 5 il e ot i 080 8
3 e sl A0S cal sl el LD 5 b
DIl Olspo 5 o DU gl S 58 oS

Cusr e g Gdeal gt Sladed S8 ol s
Sy Jlas js aS ol gl ealy a0 3 b 1005
Al il gla ey A JUS) JUS (e
‘;ﬁll{ﬁngﬂ.lﬁmc}la.w)hJanqum
el A S et ol 3 bl alilie ol (Slaedsy
Oley Jue 5l e gilee oS5 e 31 LS

A pled gy s S b Je 5 Sl

1. Raw Score

Yi

Ca A el g s Coenl (ol ol en 3 5 L sl gen
L il ol Sl Jle Olgeay 5ol 511 o3 oo s
s ili Gl e ses eslizal fl;_-LJI - ol
3 oBan 8 et 5 Slegil glols 45 col ols
HNoagt p s 3 )5 5 Coaal 5l GG e 5 )50 0l
a3l
PN COX S L S B (P S N LU S S o
Sl S ES el Al T S 18l (s )kiS
¢ o e ¢ demma (Sl OB S G pUS ey S
Olo 1y 355 Cugd el S ol 5§ S g (sl 53 .
oy S oty 8 Cogr Aol b itar s Ll xS
e 45 W8 e M (S e Mol |y 3 Sy e n

i sl
GRS e

RSN VRO U O e
bl e g LT a8 S e el

S A Slosar pdlb SLISG s il b
I b33l 513l 1y il bt (55 55
3l e oslia (s Sn K b s DL iy S
75 % Ui Gl b5 G5 g ol Jolse de
2wt dp g SR B gy piadisdaas
25 snSile S I ol ng alsites
g Al st b Gl O3 g 3 gdons ey (St ST
BB Sl s oS -V SledlS b o
il Jast oIS 3 astita 33 jlgeh — Ligls ege
ol iR glgaled g s QUE Gag Erglie
S il Sl s il gl cas Gl OB S
e Lamy 5 Slsasl ey 53 slaaasiis
Sl aams b S olal iy Kus b sliza
S 2ol blse s plrsel o8 S3L e Dlg o ol
PR T SV I T VLTS S SV RN L
ik K0 1y Sl g san S

sl Lglee Jde g S5l Olen Joa LSS 55k o
OLL oyt oy S 5 S bidsl o s GBS

et e 2bS lE ) glealy B SU Llesls



VWA S/ as LS & las

e pekige g B

ont 6le 84 L a4 hlel gl bS ole
SLGT YWY Jle s PN P IR CI RGeS
3 DTW (5 31 asbinad U J[A] sl il il
ool e SO il s A VY e 55
a ool gl e Olea JISS VY g 5556l (6l
Alazbl s el € S a adead gl Ve LIS
L V] o susis 5 Obsbew OLBT ATVE Jlu 5
0 Comem Sy p 3 SOlp Ol SlS S ealazal
S s il lp ke VoGl 6 OB S (g
Sl o2 AT bt oIS @ bS] (sl dex
AYVE Jlo 55 oa 5L Ll ol S Cuph sl
Hosslizad b Al LS s s ol paie OLGI
Wl e G 8 VY Camaz a4 5 S0l R Ol Rl S
i slas L‘,.f.._',_,.»‘l Sl o3y = 8 0A gl a
2 & edy 5 s Gidat (gl Rl EPp
3 @bl yas oLBT OTVYY Jle 53 . Lledew, FRA/AY
S0 23 Gl Ol 3318 Sheslizal L (8] B sde
(3o T g adex Yo glit 5 DAL S g8 T Conar
I 28 @ mbel gl e Ky 250l S0
WV Jle 5o Bl oS Copr Bdal gl
oobizal b [V ] oaly S 5 SIS sy Olisls SLGT
S gl phe 53 (GMM) 8 b o s
o Sas R ek A sl gl sl 4 du
53 ke Vror gl 4 5 (05 Y0 5o Br) (g8 W
EETSIPNTS Lo PR U PR S S PR R ST
Lee ollS w bl S o3 S BT lilw s
plrcl sla I8 plad Lleds; 0l S s o sl
5 o pll &JJQ'L‘:’“JJJ“;JSIJ\JL!J°“S°J';
Sl sl Obs o3 il Jas 3 &S )8 S
VA dle 3 4 ol (IS ikl plonl odis S oluli
Camaz 535 5 IV ] 5 Oplen 5 (5olew OLGT b s
SETREE Ghoeslizad Loy (05 YY & L 1) S OA

O gl 55155 5 oS85 sl 0280 — e (sls 40

Yo

ikl Ol e 5 (sledns B KaSS 5l 08 S
Wl 2 sslazl
F S sl a8 el D s s dllis ksl
bl weay o ek pldl slasls ) (las B
TS Y i 53 a8 el S Ot 53 s S
S e L R e i P i
shl 1 b Sl 5 pd ks Sloyas
g o oSl Jold STSS 0 o bl e
Sl TR b dal o osls C“"J"’ JIJ-_‘;
seop Sl (Shy gl g Giba
Sy 08w sS sldia 3l YV s s sk e
O S VRS R AR R R, (X
333 S e L e A S 2 e e
asl: T ed 23055 _,u_.,..m fL;.u T ET I
3 5 S phae 5o Dl b5 slgy) Al dal
R 03 i Ay Jdbe Cillaal (R203g 9 1A b~
T = U L 1 & BT B B S
2302 e sdal Gz @L'J 3 l{..i;_l,nﬂ ,\.l;y_';l Jf’}i’?

.a)bu,.aL,a:»LIL;J_S‘q‘_:;}A_U;LEJi;;..!

O gl 53 oy g5  owlili 3b Aoy 46 -Y
el plasls w0l L5 50 oy oS lid3l ana) )2
YPVY Jla s Wt r:“'}’; ol ay IJ,A__w P
Olgs Jbe 3l sslizad b Y] (g g ala3 OLGT
s b sl 4 OB S (554 0 Comaxr sl S L
ooly | patam o i3l (gl 03, T L,:-')'J‘i $'a
sl il 5 e OLBT AYYY JL s s S g5l
38V e 8 DTW SSG 5lealazal U ([E]
ielesl sl ez Vo 5 25l gl e N Sl
Azl Cows o S Cugs e gl TAA LIS 4
S eslizad U o] Uayle 5 (g sl OLGT Jlu fran 2
N AT e S 29 S0l a Oy

Yo 3 L.":j-"‘T lelff ot:_,s \;J'JL:.F- Yo L51)i 4 ;Qh)ﬂ



b sS oliler Gaudwler gAgedesus

e 33 gl ek s S S 4y A B gy g ok s S g e g

Sl oS 7 R 5 0 el S L GMM
Jaa 3l ol Sbilaal alm o ol 51 548 0wl
e o Al e sl esdle s S e S S
Ly oS iy 5ot (55 omnal il o

Jrlp o RS sl bl de e s
5 pbl iael U e b oalis ik Shy ol s
ozl JlpeS b s 5 Slke Jalis plonil 51
oty (o (€35 Comd S S5y ol
oy S g pdai (g2 038 e3dle 3l ey g ol
Iy ok S 5 amslio Sl las b ol a3l 3 slel
S e ek S Cagr e sl b oasie 2 L
oy ed i S gm oyls 1 ek o pdle 5 slal o 20
Sas 2 o mE A e G gl bl
A a5 3 e el o 3 ) S 2
s pbm lizal 15 WPM. iy, plia

Al OlIe g pali b Olwogas £
ks oy e (S 5 e SIS S5l 4
15 3 Crglite Sl (il SISl 3 il et
Ah by el m Oal s S Sl
B2gdone Jla Olgeas 9 Sl Spdeee 30 bglat
By cpd 3l Sasdses 2> 5 YEvr Hz 6 Yer Hz
B i A Y el sob 8 333 0 88 5
bl slgatacs 53 slody ul 2 e ooy 51, SIS
ol Cenl YL sledls B Sledlbl oS - i S
Iy agm b i = ol oy et p S80S wled &l
Al sy Slyn il B g4y o des e OLD
Ppon urboasia g o g5 iy JBE Lasds
Copt boched il gledlS s s o
AP ik B Sl S ) ol
b Ol b 8 e Sl &S il e
wla sas ) idlzsea JLQ’J.'Q_,S; B B B O e

el 8 dulal e oalind 3 Al ols s S sline

R

Slp oo Yoy ol Gy o3 00 sl 4 glsp
D Rt N R R e
S shailen Sledusy ody 5§ o sn Grdad (gl 4 FAV/A
S i e 5o )l 0L Sl a5 e edalia

ik BES rl.'?ui LS:L,'.}

BIAA g gt e M Sl T

euisas Coak
3 N gla oedd gbe esly P S5 kel
e PRI RV I - VPR Y QNPT TR O
oo 53 s sy lisl 5 sl e g
Sl Cospdon J - s S S 2 5]
BLLEUT R PR WS ¢ U SR e
g 02 sz el Slagyh o5 555 0 o e
oo g Bl (Gl e Hsd S 3 gl
i elima Y] ik Jols o5 80
w28l sl (GSl) S b ol o5l 1T
P by 8l S el (555,80 b ol
Rl 3 g g e plesl Y] S 1 S il
oy Jlast 5 AST oy o gy LU Slles > s
S Ope 4 MFCC Jl2eS alpd o ol
A i s il JHS ) 45 gl A
JLaJols pe ey a8 - 50 sy Jlsl JUIS
Gl el Cnay eSS 5y 5l - Lk o ys
il g e s dsl Dlite al e fpl ) ey S
0 Sk sl Olgew 53 MFCC Jlz.s
Cadts LS s il o Cesday e ol 53 asliz)
JEE IS 3 ar slagag Blod 3 il ol 1 okl
sle el 3 S5y opl Aleas 3LSL el 4= U
Bl e 3 05 ) pd QB S 51K a sl
25 gy 84 Ll GMM 3 HMM (slgdia 55l
Slede 53 2mpe e 4 )y Dledbl ey ds e
sl 3 2 e 3l Jize Sl s HMM



VAT Dbl o3 5LS 5l

e i g 2

el BB Al b e See b8 L dleel b

c(n)=cy(n)+cy(n) )
:;._Ul;)lzéthf.__,..)‘erm Al

¢(n,m)=cy(n,m)+c,(n,m) (£)

ci(n,m)=cy(n,m)+c,(n) (o)

S sl oo () 5 65(n) « ifn) il ol 55
3 kS L& (JUIS 5 el ools e JLXm b JbLza
JUIS fasnin oS sl 55 5o 3 Lizes JUKS lasits
el B i5 L) Ol Jsb 55 ColM) ns Iz
Sy et dlmeeS oyl 8 des b 0L YL Ak,
g by daes sbby 2t cos Todips
Sl AS e gen) as St U Aaiia
Yk 318 5510l es 0L (o le) ,L.J Jees 80

1ok g Oy e ol .Y.L':L; doleze Sz 3 Bl 5

E{cinm)}= ch(n,m) =0 (@9)
m
kgl Bsp skh By ol 8 gl s
wlold hapin 5o Jls Olge 4 ) L3L b S ole
Iog.ﬂ .(u.'.ﬂ A d.:......:lj n.\.'..::g

Efe,nm)}=> c,(n,m)=C v)
e

oS M B3 e ol G ) C S
ekd Ol Sobe 53 Obey Jgb o JlaeS slasls
2345 Tl mBly g dalp b Sl L s
el gl JlieS sl Sl Soye ol
sl glasls 5l la Sl Giyd 5 e348 (Sde
L o Sl S5 S dalgss sbul JS2a & Soen

S g
¢, (n,m)=cy(n,m) - Ef{c,(n,m )} (A)
¢, (n,m)=c,(n,m) - C @A)

2. Additive
3. Phonetically Balanced

Haaal s 5 gline Hly ol (S Ll 18 3
S g b e S 02 o0l DL [VE] om0 3 2L
G oo 5w i KL 5 gas 85 Laste s
3K o Jle Olgew g 3L ails 5525 dB
e K L 28 by 5l @R s G gy
Sl ks san S S G Bl posgdle el
e A Sslize slgley gs S eslazal s
Slewled 53 bL5)) JUIS fasis oS 3Hl 3ymy
I R e
Al OIS 3 o i e 9 Tas ) a8 50
3= B Ay Sl ey Olas 3 S 13 Cady
S St —edd J 28 28y S s L alie
(«_:L:_-_,pl cew S &x Lobe e e Gl e s 3l
e gy lS C‘”L’ ek obul SSsels
G Bt sy P s slapg o Ol L
S ST 4 e dex O 51 &8 3415 342y
el ngplilies ng el Gp o ps )
sy ode 4 oS olal Ly pas Sl oilbls))l
b (545 p b5l Sl e gl (G55 Slaeby
o gl s ppl s et |y Slgad L dl
‘ngL.,. Ol (gl 52 3 edigd o slay o 131
ol ml s S i Je el i JUS Lesis

ISP [ 4§|Jl

V0] J! juss™ 035> 33 5Ol folas —0
JUt JU G g5l Ol sl 8 2letiss ) S
L Ji,:’__‘s }} 23 oSNl Sl Ay, el gty
J& b bl 8(2) o5 25 S| .ol CMS
& bye T(Z) 5 JUS dasiis b bl G(z) ki

oSS ezl JUEs! JUS 51 el asls | pe JEK
T(z)=5(z).G(z) P 0 )’
log T(z)= log S(z)+log G(z) ()

1. Channel Compensation



OlispS sliilga ) 0 sler (sdgadara

Ce 03 palie  ph e S S8 4y A5 B (g ek S Cygh aied g e

93 4 O s Sl pigel Y
==l bolso Jow § i sl Ao S
3 okl sbadlis (gildae (slely) op 53850 51 SO
JBa | sl gl S slasls e daar
Sl Ol Jde ol GGl Ol Jde i
Lylses g5 51 clialis Jlasl J ol b azase
S it Sl Jde gy o oeslizad (ssS
JUzt Jlas| adyh eV oVlzt dsle ala el
Sbls e i g sS s S ladss WV
b gt ol SHG o il lssS sl e Sle 5 0L
J'pr- C__!I}: Loglarass S ke Olgy Jde nyls 4 55
A5l il o lyls s S - oyl b e Jlaz!
Bl 03 35300 0l (GMM) w38 b ylone Jota =
Sletbl gildie (gt s waS b Ol Jde 5l el s
Bl sl by Jie g a8 me 4
3ok ealizal oy 8 me 3 e Sledb g3ldus
T e S P 5 S = S et Ll L
SNl 5 ot 4 wly Sledbl - chs ; gl s ol
WIS S -V P T TS ) o
el s Jole B oos Gl dley dbe a5l
3 gt
s de N c Sy sbaslsy LS s @
3 eslizad b Jde gba mal b ad s easis D350 Cn
St
Lodae oV on Shy slaby g pis @
bau g ajls g gduad s 5 im0 50 51 eslizal
sl )b e OF JWis & 5 k-means EPPN
st Ren Jgam B8 ol 4SS 5 J
Sl 5l osslind b Jan glo sl poss @
4 Odes; B ol GG 0 s el e
s R

23 ot i eslS byl gldie 550

ZJ).-IT:L!-: r'L;-u'

YA

JL.-...<.1 L.l:i.ﬂ Sohedsl blsd }l "C‘;J Cy JlJJd_ EL ng.ﬁ

:rJ_)bYL_. aalywam g b Jslas soz g

E{c/(nm)}=E{c(nm)} + cy(n) (')
Efcnm)}=C + e (n)

¢, (mm)=c(nm) - E{c(nm )}=
[esmm)+cg(n)]-[ C + cofn)] =

es(mm) - C=c¢, (n,m) o)

s sl s

¢, (n,m)= ¢, (n,m) (\Y)

ok 035 05 S Sl e s G 2l
3ledd sals Hpe S 4 g S lajls
s 5 RS Ay e s Ol sk el JUS
i ol HEENIE Bantes Bl e ¥ oliuglna
s el B s d il s ol
Sl 2l 5 S CMS 555 G hailyy w8

& R T ARN g ISR 1

oo 3 S s s g e s b il
ol oss Sl et eslazad VY] L,_L_L, Jols eta
e opsles o2, Sy s wid S Gl
(W) oS 3 il 30 080 51 ki asels
2SS ay wdd el Lo S5y A el
Mgl St g Gk 4 S dms Ad S
Uols 835 ™ (lag 4 oo LS sy 5
ast i Jlst e 10™ plons (L 3 A
A YA D SS0 (Sas b e Jlesl (0=0.975)
Lo cib gay g Mel s u—*L-“" P -
Ldlais co s WY glamd sl sy JiKw
sty (Kl i) b 53 sdtalS i) Jlesl
alg o2 sl aaS s e 5 Jyl Slizie 93,50
23 &S JaeS S 3 oSl Jols gy Jlasl
N T F



VPAY i/ pas LS 55l

e et g

Olge 4 by fs03s purkdldl Wsls (sl b5 ol 3
(B S 3 Ol 5 SO 4 Aol (sl sobas

dyzn(o.. 11)=(0, _ﬂ,—)TE:I(O; —4;) (V)
Olaa b pyad s 5 Jbo05s (edlil ALl jlae
5t St 5 iype s WEM

dypuf0, 1)=(0, — /?-ﬂ;)rzf_l (0, —Au;) av)

A5 Ok S 5 e Sosb AL A g i
O slop o 513058 Aol e pt 5 0; slajls 5 > Cgr
Ceed b g ey SIA R M 5 el o Al s
1l e

(YA)

ot )J—J" J_j'*“’-’" L‘ LG BT L | B Lﬁ-:—:Lﬁji
aJ.;}.."-(t_a::— \_‘,;J) slps 2= 0 e AL 0L g5 e
b sl x5 WPM Lee

r

cok b b
S spi S5 el oY spdie 2L g
Jlast ot o5y izl 53 Ls WPM Jlas
e S Sl g 4 Bl (s 3 5 355
Slaps b dlae s Lls o & oleldy, 5 S
s peed 395 )4 86 ot 3 s e B gl e
o3l gz gl i sl 55 48 ol WPM

el S nD)J.JlSA.:nJJ..l_,g

20 Ohlael Ol Wby Sladgy -
V3] o o

S by S 5 s gy a3l gl 5 Jhes

i Plg |X)=Plq,|X) then Xegq, else Xeg,

(%)
LgLnﬂJﬁ 2.:..:) Ll Slaalia 3:_:#‘) X r._J u"bjé ;l

Qs X={X1.X2, oo Xy o

B xT} S e u§:"£J

2, Additive Broadband White Noise
3. Additive Broadband Colored Noise

Y4

Sl 5 byl daSle sl adyl pass @
‘_SJJ..IL;_}?- )‘i aalazol L: Lra}lf elj;
Sldse b 51 sslmdl U Jae sls 2l L el

o P e (Lo 097 A
(S5 slashy) Slalis &3, 0 o5 55 S
HMM Jas ko g Olaslia ad g Jlas) o KT sl
oo GMM Jie bw g Slaalie a5 Jla=t L 1)y
oS o 5l

Pryu(O)=0.Po(OA; gram) H(1-00) P (O paapne) (V)
Sy il Sl s aglle  lazd o By 45
1] o

Pi(O12)=P(01%)- Max P(O|4;) (%)
T

leal 84 S 5l 8 Gl S A 3 ol esl 2an S A
RCIP FR B
oD (RIDIY 29 Hlxo -1
Ll elipiaan pp b dlis gl oS Sledsy; 5l S
odi 3058 pyads e 3l eslizal ol slgty e
S S oaly DL Letubasl VAV] ol WPM L
seedighaer e 4 (Ge LU L e L) Lde 5y
o el 3038 e 36 Ul s [5L.)’1;,_ Jsb L o3l
dolons (Sl el Foslia pan rgia Sl bajley
4 45 ol 0ds BNty 35 LS 1o 93 e bl
Aol lae 5ol g e Aol Al sl
= 3,5 A 1y Sl p 5 e Lgly S - 5l
Jde 5 Jlezl lows (gl (e s8 26 255 eslizd
S e L S Je b S5l Olgy
Vo %) =@ B[ expt-L 0, - ) 570, )

(Vo)

1. Additive Broadband Noise



Ol S oliiler ) udnler (shgadess

oot gl by pn (r S S8 4 il ki (6y) g e S Cugh Geal o

PX|4)
— =L X|A)-L EP)I
P(X|A) )=LogP(X| /) Dg(S 1< ( |'{ )}

og(

(V)

OBy 8 plo (535 2 Szl Alons (g bl ol 5o
BGOSR Ve -0 I P | P 2 P O g =
Szl Spalos gl 5 Cogpmny 3 S5 gy
Mg 5 K dsnd S RS e s et ol

13 S sabazud

PX|4)

TS

Y=LogRX|A)- Log(sz P(X]AD

(YV)

’|_| el {J le.an.t..ﬁ uh|_].l.a J1 d...va— ;.__| L...o'l
3 Ol Stat whry ety Jeod Al

s S esbizal o ai_.;LmJLJ

147 ey Jlainf 11
161}J U,n}J ghbaiwanJJJLa.}‘Wl}u)l
sabinal [ BJ.:..I‘.)f L.giﬁ ot LJL«.'.'J-1 s._....ubu ;'L'J‘J

l 5
P(X|A)=LogP(X|A) —Log(EZP(X 14,))
(YA)

P(X|A.) iulou gl 355 o adalin o8 shailen
23 D 8 PXNAY Jlast bslen ity G b s
le gl Alaly ool ) eslinad 5l e w8 L
b B8 ks e kel gils)
a3 b Ay ) Sl g sl K e
— Ch K g50 8 8 3y Jde i 5 oS - Z
s AL a8 PyX|A) 8 5o 5 el sk P(X]A)
343 28 3l ous Jus Sl

5. Statistics
6. Posterioni Probability

Al s OB, S oo e o WS

Ingj
Pg) P(Xa) . Pa) PXe)
) P
i PXiq) P(q)—.’hr) hen X e else Xeg,
dears [P(q.) ome T4 q'
(ry)

Jde Ae 3 4 S e 5,5[...4.¢ L] CELL..Thr
LJJLA E]-“Fl ASLSJ}.bd__\ZjJYaJ.; LGJ]L_I ‘uF«J.A E..L.‘r_;
S OB S e Ap s il OB S L

T sl 080 S IS s S 5 s lesl sy S

P(X|A4,)
P(X | 2)

>Thr then Xec¢ else Xec

if
(Yv)

SVl Cnd b edd apdla S Jlezl 1 bzl sl

WL ) Dot S el b ST ab s

el 203550 pl b ol 03l 5 Jlaz

if PX|A)=Thr else Xec

then Xec

(¥v)
1253 g a3laz] ¥ ez o r.:i;@ 3l »J”LS‘

P(X|4)

og(
P(X|4z)

)=LogP(X | A.) - LogP(X | A;)

(ve)
PX) Az ) ol s tean € s Joa by Ay Jo
:D_;JTC.-\.-»JQ;:)lJJLg&)))'t_-J)}JQ1J

P(X|2:)= ZP(MP(XIM—S—ZP(XM)

jei i

(vo)

e Uzl oS a0l iy 4 el UYL Jge

ol 2l Ll s 5 abes W P(A) o Whots
5

1. Claimant Speaker

2. Claimed Speaker

3. Log-Likelihood Ratio (LLR)
4. Anti-Speaker

§



VWA Olmls/ o 5L §5las

ot e s S

358 Sl pad o S spmogp ol il 3 B Gl
Jde oS = s el L8 slgda g5y 0 S0 e
o bl ol sy = ol LGl Ole > 35 4l 5
odd lesl 2 slgdaa 5oy 453l o 25 sl
Ly sKeass oo 2 ol el gl 5 ool oS Ygonn

AS o S8 By da s 503 S S

(Y] oty g™ M (3 s —0-1 ¢

sl o sbadie s Sy slajh,y ol 3
ol 3 e Mg oS e Jup s a el
oSST ol daea O1Ks 51t oS 1, Slladl
] i 005 0335 Jlaz|

P(X|A)=LogP(X|A)- Log(% Y P(X|4,)

f=hi#i

rv)
’C,'I_l Br aS

PCXIA) = P(Xhs1) 2 .. o)

[¥1]" 2955 gal dlo i —1-1 «
2SS ol b s S Opidl i &S 2y, cal 5o
- add esl odn S 3l 6 OB S Ol 5l 080 S 5l
0)80 53 = dimed and 2l edd leol ady S 4 &S
3C ey 8 cph OB s8 slaas L Lpd e pand b el

2ad s deala e 00 03l 5 Jlezs!

P,,(Xu,)dogﬂxuf)—% Y P(X|A,)

feCehort iy, j=f

(ri)
ol sl s 55 jaan S 5 0 sy cals
sl ke Sl oS Wl cusa G b
Shilael 52 g el JodasS Je gay p ol B S
s ol i ke 535 2l J 38 255l sladi g
I j}iS@;}:;_aL,;.mp}:le;dL:»_,n.u

Aoile JLQJ}) 33 Sl 1.54‘1""’ ..uad» )| et

1. Top M Speakers
2. Cohort Normalization

£\

LATE RV <[t S
a“ L;'-’J L-ﬁ‘ 4 P a}_.“.nj] Ji.a::-i d.._nh:-.n J},ajs

1 )
Y P(X|A)

P(X|4)=LogP(X | &)~ Log(c—

(¥a)
S Sl ool s dlezl gy b odady cl Cols
53 ek ol oty € Jube 3l & Jlazd ims PX]AY
b jla 5 Jlaz dalowa 333 a0 skt ) Cand
o gr e Jloid bl s 4y 55 S5 onl &
b e lbst 2alS

M ooy 3o -1

el 25 s 4 Py onl s eddiosdle 5 Jlez
13 g o

P(X | 4,)= LogP(X | &)~ Log (Max P(X | 4,)

J&i

(re)
35 008 Jpd Jlat o 55 el al 5l eslizd
tl.d'laS— ols Lesl ijlfdl{jbd}_)ﬂjﬁ_wb
shj = el gl jiuiij._.;)ib;;; 24 i Jds
:’.......AL’?:O ;J}u ‘;..‘!'. .‘.:...,.!‘.S‘ﬂ P ej.:jl.a‘,.; jL;.A_,aJJ.:
% DY VR R S VPSP | P e
oS Vsnne S5 Gl (555 2 ol 5Ll m S &S
bﬁ.ﬁe“oﬂbﬁd%];ﬁ&“—&,ﬂi

Ll o 3L ‘-s-l\IL!cE—MJJ b_)i-——'b e

[Ve] podi o0 -1+
“':""‘"""’ C)-."",' ,_r:'_’) LJ'-'-l 22 b all oj':.il‘;; JL._::;—!
St

P (X |A;)=LogP(X | 4;)- Log (Min P(X | 4,))

i

()



Obs S Ll G aosles glgedass

o2 pale ok s S SaS b il b () et S Sy Gudeal 5 end

30 Slhilael Oaml Wby Sledgy 1)
(Y] 2 2
oo p2 X s add opdl g Jlal Pyx]4d) S
Sl 5 By aly bzl il ol ey ) S
=S
P (x, | 2) =P (x,| %)~ Log(StatiP (x, | ,)})
(1)
03 ekd o hae glasylal 5 S s Kl g e Stat 6L
oS e e bagls p kel Jlel L 3 cels
g S iy
P(X l/L-F%iP,,(x,I&-) ™
o5l S i s a5 1y POXIA) sl S
S e 53 b sy Gl Jle Olges 5 oS

(oS Jor oo A2l oy SL L
P(X[4)=P(X|4)-MaxP(X|4)
(YA)

o2, s PXNA) a5 ool 153 opl b G b Jge b
edal sty Jlamt ol 4 Jlas! & ol Jlez|
&Jiﬁ}ﬁ}é)}ﬁﬁ“bﬁh}dbl

S o S

(YY) Joe Skl (3059 -1

ko X by Mg dlasl PE|A) oS 25 S
PlfA) Nl o$KT sty ol a8 J
35 S Jap Sosen )y Px)Ag s ... Plx|Ay)
Ai Jds gl 5 pers o olantl G, K dle 2 0
S 335 s Hazet) G ki 4. I il a7y 1) 43
L8 A5 by el a5 A7 e 5 N Byl
(o) Cmam OB AL 8 2lus 8) ol 8 45 glyls
Byt dale 3 Ay a dde sl 2005 sl

P (x| 2)=w(r).P(x,|A) (rd)

LY

Loodel Cownty ol ldie «gyls O gl 33l sS

Ly ey sS 5 Coals pde & s wodal sy gl
oS sl S Son cup e Ol
Sl & cd ol ol A5 By a4 o
e b OB S sl plad sl 4 olalia
PO PP | I R NP S~ NPV 25 B I NS U PR
S 3 Kl e S G S S o S5 LG s
S aS 50 ey L, I3 pli ok 45 4 dand 10,8

(Vo] o5 5 (295 gl Wloj—Y-1 -
iy S sla S S 1) Q=) (g5lzel pasi 0 ST
A s pli 3 S o dde ey ool Bass ¢!
“ o-l—jaJ'—_]LAJ; \_JL;.:_-»-‘ al{.ﬁ L“-:.L-‘l S‘I

min

I..\.:i‘_;a S b o

i P(X|A)>kSL,  then

1
PAX |A)=LogP(X | 1)—Log(— ¥ P(X|2))

JeCohorr (1), j=1

else  P(X|A)=-o
(ro)
5o Jbe Olgsa g las Klg sk Jsep o) po S
55 by ol Olalows gz A2L azils 0.9 354>
el A8 Ol s AL
G sledsy olod j &S ol p'\' eSS ol S3

>Logh . 3P
L
§-1 By

[PRPER LE C,’:g".'l:" (ol J:f.yl_.; Slew 8 5 5 el

Sbr 4 Olg oo & sk

35 Al 5 eds o3ls GL V8] o yo 13 S g ralons
Py pdin By )l 53 LSS LB
S ol Ol Olg o mmmes ol b |, s 2e
sl 5 RS e e Oldls sl
sl das e 513 3 cou 1y edu S Cuss Bidas

I (5 5 ey o o gp i gl

1. Hybrid Threshold Cohort Normalization



VAT Sl pas 5Le &l

s pediga g S

Je S5 U clu 45 o 530S Jar 20 4 a2l
GMM & ool ol slws 4 Bl IS 1, GMM
ol e Dy pen Cuga bl e Sl
SR S P | 1 EEUUR- SN [P E g P

Ods bl gl b S 1 66 i ) OB S

pd oGSl g SIS 5 S s bS] 5y

gt aduS G Gdal gl
U (PR u)f A&y Erm,--(%):@xloo

EER' ) 4 $Speasd )y abil mhaw (s
u:d}-’ u'll a nJ.o] Sy ;.L‘....ui {:_L:... j§1 B e rL:‘-._:i
o3> ;)3 0.9*Thr i, ol Skl daw cast Thr

Rt I
oS e S

o 5 GMM  HMM gl 51 o o 4 oo

1| PR RSO | P

Shabasl el ol s r alis ilzia gleS 58 1))
Como Aoy Sy go 4 gh8 L sdal Y Jgd 53
A T Gl o e dons g Tups e 3
S S e S S 350 Salok ol o3 4B S
wolie @ 5y od WPM 5 CMS Jles! 05
ool ok S Cugs el 5 Bl lp @ g
(S5 8) 2 Glgarm 1) 48 2550 0 bl
© HMM o Gl copa Bida sl oL 0 2
siie s soed MECCHAMFCC sla sl sl
Sl & GMM & gles e o sl 21
ol MFCC+AMFCC+AAMFCC  gla 2l
S AMFCC e sl o Jyl G2t 055 Lol
e Sobys sl e ) 5 5 2 YL, HMM
3gdoee CVL= Slaad b CiS5le Ju a5 — L€ (gl e
Wb = (o OF @ldis s 538 Szl (25 L
2 (e 522e) AAMFCC ()i 03 5 LSl

‘_}:.13 I.‘J'l] W J..lL.:-l n..lﬂ.l.ll' L.l)'-'-ll 'QJJ-iLf‘ u"—':’-L’- lJ HW

1. Equal-Error Rate

Ly

Jbe Olgea 5 skialS 05 mb o5 W(T) ol 5 &8

€+

w(r) = i

a.r
o Wl ol e WSk S A Al e JBs Ol e s
Jos g e 3 Jle cblal el
b gt 3, ol 35 2058 e 55 Dol
spd pladl b e s 3ladl aa05y izl
Jlazl Ale (gl bajls 5 202 aa05y SVl
Ogosl o 5 s 5 03 22U 08 (g5 p Jls 23,
el Olay 22)) S mhu 53 Jlal ) »

T

leds o3l -V
Sl Bl oL G ol s eslizal 5y OISl
;f 5 03 8458 \++ 3l Sz FARSDIGITSI
SNR= ciSL 3T 53,0 V) cla ki o5
s oy LIS ool 5 (5 4 il Sl 3 8.8%
L-L.<;_J;tJuUJMrGJIn.u;,S‘);.cM!,.uLT.;.
ARG P < B PR I U 0 KO PR Coppiet
Lo e g5l Ja b o ) s S OB S
r_:.J.JL):.‘jyi Sl O8sls ol gla sl 5l e . Liles S
B3doen ool 0 e3linul @i b3l gl s
VE 51 0L) o fagdes 5 JL VY BAY Sl 0L e oo
bl Jbo Kol € a gl 4vcd Jl oY
Olgy Jaa Ve 5 Jle 53 g A6 VL S
s3ls sl 40 o fB 5 S a4 L
g Jia Vor oy )S Vov gl IS b o L LA
s 43S iy S5l Olgy Jae Verr S
0 5 cdb= 1 hls iS5l Olgy sl 3 S A e
S opham g Sl oY el S a s sl8 b
S ol bas Ol 055 & slL HMM Jue oL

...‘.-‘Jnj..ﬂ‘\._l n.«'l.'-..i_,f L:-{J-" &.L..GS)Q:_JJ)JHM:NI




Olis o8 slilgo u_ﬁCJ‘qLa.h SlgeLosma

ceeg® pale e i K S8 by il b (655 e S Suph Gaoedi g ol

30 oy S o pdeal glar a8 an g
#3¥ eSS ppl S5 il skl wols LU Y Jpda 5 S
ol o oalizad Jislasl ool 5o WPM 5l as el
AR Sas p man S bl ool ss s bl
e 8 B Glp g 2B 5 plnd) Conesr
Voo s Vedde (T glatimen sl 4 od S S e
cmabesl ol gl b i 3y o (5S35 i
estid by g8 6 UL wslS b Je
2 gkl ol Sl odd 305y gl lns
aldad sl 5 LS Ep s sdallie 5ol zo? I NFRES
Fon s 0din S S ga a3 et 5 DA S
LS o Al ek ) Sy pa Gkl 3 e 25

% . 1
a2 s \._,"":ba‘i

Abas e o Gas AT ol
Dyh peip omP e 53 el sleds)
ikt sledss gl w1y sdal o GL:J 0 Jad>=
Sl a L e oD i O s e DL
=D G sl s 5 el ople 5 el VL

o | ;_‘.x.l JJb '-_5 2 o aJ.:IlJLaJ.w_ CJ‘JL_J.A‘ L.gll)] 4 1’\ r.:_:..v

-

.Juh:da .JL.';..]' U.:.\.';r.! BL] n.!...f:J.S': LJ;JJ

Gibdde 4 al S e Gl 035 GLSIL a5 L
o 250 8 5 S S Sl (gl e
Je by O« oo I8 0 5le L LSl Ol
Lol 5515 (62 g sl i ps> G20 00 S w3l 5 S e
= =38 bylte s 3 ol s e 03 S WL
LR A R ES VIR LG [ S BV LY
e el GMM

23053 psai Jlee bl l s o e
QMM 5 i Wiy Gt phir gy g 0l
Guie 3 MFCC (gla malily 5lealinad b 5ps o n)
5 Bl 51l sl WL Ll e 5 )
Jleel L 3 WPM Jlasl 050 sl S Cusa fpss
53 aS 555 e ke sl Y Jais s WPM
Jlesl sl S Cugs o 3 pda S 0
ol 8435 s A S s WP

3 oSila Jolis J st pl s iy bl
Cupp dal (e 55y CMS L J1es 35
g CMIB a8 558 o lisithoinsdion s wiifS

IS sba 2l )l (555 ol Jlast JUIS 51 2sls

S e S sk S Sl s ) gt

(f'f> T g ‘_'..._....a: Pt R é_JJ

L) Zuga Gadal o et 1

sl sl S55e0 | HMM | GMM | HMM@®GM o HMM GMM | HMM®&GM Oy
M
MFCC 4y q0/4) 40/eT Ly ikt e Ay YAy
MFCC+AMFC qr/0} q0/YV 9078 N T i oy e
C
MFCC arTe 90,7 9878 Vas A i T AV
+AMFCC +
AAMECC

WPM sl 51 ok 8 ebizsl =5 Y e

¢8)] Do oh emd 13 S C/‘"

(1) cor gl o e 5 5

WPM st oy

q0/TE

g

WPM ULt

q8/0%

HTY

53




VAT B/ pma LS § et

o padiga 5 3

A oaS el Ol Gaa bl sl 5e s Salesl
&@J:H,ﬁ;dﬂ_pﬁ— Slilzel O g e
D e @ A I =T
(e el 52) S by s bye ollal 5,
ol Ve o s Se ledss B s p v
3l o;Ls_-..AL,(JgJS‘CL_.J;) sl iUl Jlazst s
5 Jel> el e o5la i f..;J_‘;SLA 5kl

Sl a5 S o 2 52 48 das e 0L 0 J
Gt sl ey S hug &6 Lio (Bl Ol b
;L_...__, R U AV PTA VA T ,J;J_Js;;_iy
sdblEa hys oo lomed AAd oo O 1y (g fals
3 Olikel 05 5 o3l 5 gl a0 BJLT o 4S5 S
LG.:J_L,;,T_M;J._;»L5|_,;,€P\_;,_J._1;L5LL”;L;:\,U

cr S o Sbe LT & Sl g 5540 cpl Baas L

L=
ol S 53 Vg s AL S gl 53 Ol e 5 sleds) 5o g azdls | L
L;"ll aS 1,10 e.l...::_,f S el Do t;.l A Lng
Wl '_;E.h.- ol ) el e S am g L
CMS Jlest 5 g oy S il mls ¥ J gk
(/) Cugn fodar 3l =3
CMS Jlest 5 i
CMS ULy ik
OB S 5l ke Sl b e (g3l st S b2l ls £ J g
Av | At | A |8
(1) Cuss s 2 Cms = 5 You 49,0y A0 qp/01
(S [
(1) usm Gedai 5o Lot 2 5 e fes Y VT
2SS a3 Shilal 038 o3 la s Sl sal S uls 0 J gt
P Vot G;:J.U‘_-l P ‘J-:""-‘;; J:.q..'_a—|
e slal | ol | eS| s | A e | Ol | Oaebidle | Jlea
oy & M £JJ§ g ._;"JJS‘ e
(oo Lo 3) Zuga ol 40/7¢ qo/vt | Qe/re | do/ri q0/TH 90/78 078 q0/Tt
Cusa pidas YiYe </av ke YNt /8y <44 + /44 +fAv
(U= s 3)
2 AasS e 53 53 Sl 038 w3l badel sy uts N Jguden
e g 3 Jleamd Ll e 2
ol poe S e st oty S M o5 s oS Ol il
(D32 fos S &5 AY/AD 40/0\ 40/T¢ q6/01 ay/A
(Dcypa aas 55 et 55 A LYY +TA i EN

to




e g8 ollilem )l ples sdgedass ] fJU" A gt Rt K S @ il bt gay ek S Ca g Bl g ek

o3z WPM L adkd _asdjs ppdl S5y 3 Jzes

iy B 1 sy o8 izl o2 IS oS
Glams Aoy il JEst JUS ML e gl
JE 2y 3l WJlaes gl gy p calss
o2l &S Ad eslinad CMS L JIzeS 35 50 :S0Ls
S Sl p sl R e SIS 2 )
52 W) ean S w Ve Sl e cals sl WL
55 Laps Geha slet &5 SNR=8.8™ L (o574
Cugd i g3 Cowo 35y LNV S o 2
Oalidlo i (gledsy ol e 1R0/8) a8
o33 5 s e gl 2 s S mhe s Sl
Slgetnn 2L 350 $ln Jde llasl a2d3s
letslosl s a5 S 8w oy S mw Gl e
gl 53 8 53 Shlael Dl plle 5 aS Sl enls OL
Laits 05l 4y o 1 S5 Rt B 5 SRS
R PR N S V3 Y l_J.L_}S‘C.lzu)n
IS s A e o e DLl sl Sy S
) e 2 2 gl 53 Sl & gl lla
&l o & e 52 b el e 5 ;JL;» b S
R P VY RS T T PE C R Ve
Y4 43,0 1)) sdy,S Ver i iz FARSDIGIT
5oy S Cypr el S 5 SNR=B.BP L (0
ol o 3dle 5 Sl s axq_;';.u.a Gtad gl 5 5
BERVAVARWE RN ANV R EFTRVAWA LIPS A - i of 051 RS
Do pn Grhead Sl el g a5 de)y et ol 2l

JAJJAQ‘L_:,JU‘_QJ_L;‘:){?.-A\J:-ABGJW_I;

3 ealazad l_,',-.l—c..ll:- SR 03 45 a5 ala=Sa
2 A g 53 03 Skl 038 o5l i — e SLe L
Shedd Jols dand oy 2o 4 S ) gD (RS
as e &)l 5 S gl 53 Jaid (ljlal Oyl il
53 Skl Opealplle j a8 350 0 4Dl fpioes
2l e S s el 53 Coo 5w el
A o o5 8 a5 Dpelille s sleny SO
a3 eyl 3
Aas el o bl opl 5 G 1y Al
Cusd el oo 550 Ss g Jde Skl 20055
B3 iy g 0 S S o sl e S
oo e Shlaad ol s SENY By g oS G glailes
g i3 wu ozt o 50 d3 83038 o1 b e
053l 5 oo Sla B Sbeb b eslizad L 28 e 52
el ok 53 Y g 3 sdal sty ulS 08
w2 cLz.u 53 Sbilal a3l oS 55d e alaeDle
e Ll esls Zals SWI 1) Cosa Bdal gl

(S5 Axb -1E
Tuph e s bl sl S s e dlie Gl s
bylss Jae 5 )b Olgy Jde 3 K280 ol )5
Al e ool a8 sl Ol glalgl Ll &I elS
S 8 b 5 Sl Olgy gl 3 S
Slpiaar pe boallie Glp opees b g 2
3 otk ol ) 5 2l Sl (555 g s

Sl oy g edisdeer np p 6 gy

i e 3 ke (2305 U s (o050 sk S amglin V Jpar

e g 32l 03 (2205
S e 3 Dl
(D) 2 oS 52 o § 5 30/T7'E 30/T¢
(Dyys Grdead g3 st £ g e

)



ek Sy ga Gideal g

OIS 5 Hlples sidgstoms

b o (LS S o sy 2 [A]
S S eslimd b e 4ol sau S Cu s
e S g 60105 O gl 1S
O 0l cxio 5 oo o2 01l G
AY-V0o 2 ﬂf"\_’f_ £0l

AP prn § Fado e tigallpad 3L e [4]
Olpl Gp dige HIAS el oy S
O b pdll el al s a8
FVY=Y | as ATV sl

to3ly S oy 'f (S~ ¢t WS obsls ) [V]
sdu S b3l ,s TSD-PGMM &y, GV
S mdgn IAS Gmazia Ve 5l Jie
0! WOlghol 10lghol e oKD 0l
FAY-YV1 L2 1TVA

ol S s idal’ gl Jypiples oo [VY]
saen, S 5 ae LSS Gl by
oo VL L e SRS ey ¢SS
Ol Ot i dagd o820 01l 5 enlS
YAE-YOV . 2 (\FVA

[12] S. F. Boll, "Suppression of Acoustic

Noise in Speech using Spectral

Subtraction", IEEE Trans. on ASSP; Vol.

ASSP-27, No. 2; April, 1979. pp. 113-

120.
[13]J. Pencak, D. Nelson, The NP Speech

Activity Detection Algorithm’, ICASSP-
95; Vol. 1; May 1995. pp. 381-384.

[14] A. K. Hunt; "New Commercial
Applications of Telephone-Network-
based Speech Recegnition and Speaker
Verification"; EuroSpeech-91; Genova,
Italy, 1991. pp. 431-433.

[15] R. J. Mammone et al.; "Robust Speaker
Recognition: A Feature-based Approach”,
IEEE Signal Processing Magazine; Sept.
1996. pp. 58-71

[16] D. Mansour et al., "A Family of
Distortion ~ Measures  based  upon

Ly

Sleyd-1o

ol gy Dlaiod s b gl ps Sliaes SIS ol
ole sletany lisd b sl s pleil NRCI3ST7
el 0ls Coles 528

&bo-11

[1] S. Furui; Digital Speech Processing
Synthesis and Recognition; Marcel
Dekker, New York; 1989.

[2] A. E. Rosenberg; "Automatic Speaker
Verification: A Review"; Proc. IEEE;
Vol. 64 Apr 1976; pp. 475-487.

peoea | oslzal” tg g I e a3 e I

Sy i Lo s Jhe 5 sl slaek S

Op rodgr SIAS Gmapd ¢ ok S plals

MYVY 011 WOl t e Ca i ol &3 501,

o o N

ok S Sy ga pasts” oly gl e 05 e [E]

Op e LAS Gy CigalS by

AYVY 0l ol Ol ¢ msde S5 o R0 0] 4l

Y=YV . o

G Loy ) b3 wle e b5 Al - [0]

dige Gl S (e ¥ (6505 (lbedS gk

Ol Ot mode S5 o8N 101 G

FEEYTO L am ATVY

GHAS egst B G- e e [

D fmsde S 5 o850 01l 3 kg

IN=YAY | as SV YVY 0l )

P VO | N V0 T W T v 1 T wobsls 1 [V]

sl 2alS cg LSPF il o Salus

oS ages fodu S bi5l (Slgatin

W0l pl Cmis 5 ple o821 01l G edige

YAY=YoV e YVE Ol 1 0l g




BERL et e e E——— . o

Obo g8 oliilge (y pd ples slgademes

oo palie s 0t K S 4 A B () e S Sy gr il e

[20] Automatic Speaker
Identification, and Verification;
Martigny, Switzerland; 1994; pp. 59-62,

[21] F. Chen, et al.; "Hybrid Threshold
Approach in Text-Independent Speaker
Verification", ICSLP-94; Yokohama,
Japan, 1994; pp. 1855-1858.

[22] A. E. Rosenberg et al.; "The Use of
Cchort Normalized Scores for Speaker
Verification"; 1ICSLP-92, Banff, Canada;
1992; pp. 599-602.

[23] K. P. Markov et al.; "Text-Independent
Speaker Recognition Using Non-linear

Recognition,

Frame Likelihood Transformation";
Speech Communication, Vol. 24 1998;
pp. 193-209.

LA

Projection Operation for Robust Speech
Recognition”,; IEEE Trans. on ASSP;
Vol. 37, No. 11, Nov. 1989.

[17] B. A. Carlson et al. ; "A Projection-based
Likelihood  Measure  for  Speech
Recognition in Noise"; IEEE Trans. SAP,
Vol. 2, No. 1, Jan. 1994,

syl baa’ gl et e e [VA]

b S polie bl ol ol 23055

e R Ol B g el ES

AYVA 101 Olgien! t0lgins)

[19] T. Matsui, S. Furui, "Similarity
Normalization Method for Speaker
Verification based on a Posteriori
Probability"; ESCA Workshop on



