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1 ZC&IC

<IVFARY—L HMM ZAVEEERE T,
AP —LERLBERIT7 OMERREST ZHE
MH5. TNED/IRTRA—ZDREEL S AT LD
FRTNZIRBEICL->-TELS L, RICBHOXE
V—LZRWBIEEICIE/IT A—ZHHPERT 27
», FHTRHEMBEICRET D LANFERFICHREL X
5. ERMREZ DL, BT A—2IEHNICRKRE
LENBZTENLE L. BLITNET, EREH
¥ (BER) BHREARY MV (BE) BHE<IVF R
F)—L HMM IC K> TRIE T THWVWREE RS
KHNWT, AN —LEAZBINICRELT 5FiE
ZRELTWVS [1]. AETE, TOALY—LER
BB ORHHBZFNT, RAFFICRE A7 OME
ERELT Z2FECDNTIHRNG. FHREZERD
3 (FAR: False Acceptance Rate) ¥ A AEERD %
(FRR: False Rejection Rate) D/NT > A &R % iR
BR a7 ORMfEIR Y X T LOBRIC & > TREED
B3N, KWFETIE FAR = FRR 7% 2 HHICE
ETBCLEEELLE.

BUFTIE, X9, #RFHRISH (LDA) THFIXZ
RKDBLICKS>TA NI —LEH LRIFFICIRED
MEEZHET 25 ERRT. KRIC, Adaboost &M
THEBOMEH A ZHAEDER I LICK>TA
MU —LEH L BERRELT 5 FEICDWTHA
5. RECBREFEOEMZHRT 2FERE
FERICDONTHRNB,

2 LDA K ZEEDHE

SHEERCBEEREMELIEIVFAMNY —L
HMM I & 3EERBEIE, ROKS1Ii7bhs (2.

5z bl &8 - BBEMERHEE O,, IcXfL, <V
FZX MU —LHMM THERESNcBREEEETIVE
TREFBEETICK > THEONDZHELE (71—
L) b,(Osp), bg(Osp) ERDE 51755,

bc(Osp) = /\sbc(os) + Apbt':(op) (1)
bg(Osp) = Asbg(Os) + Apbg(Op) (2)

L, BENHE O, LERRHEE O, 15, #
HEETT I L > THAEN B WREILER b.(O;),
be(0yp), FEEFBEETINC K> THAETNBHEOT
[E7% by(0s), bg(Op) £T 5. A, Ap ETHE - TR R
F—=LEHTHY, As+Xp=1(0< A, Ay <1) &
T3, EERERTT p(Osp) 13, be(Osp) & by(Osp
AN,

g

P(Osp) = bC(Osp) - bg(osp) (3)
DEHICRED. ThiE, BEFEETIVHLHLN
e RER, RREEEEISEOSNI-LETERET
BLEEEBERLTVS. INEEEHRI B L,

P(Osp) = Asp(Os) + App(Op) (4)

Lix%. TNHBME 0 LLETHIUIERANTHZ L L
TERM, 0 KON NITFHRETHS & LTHA

TB5DT, BREE,
z = )\sp(os) + /\pp(op) -0 (5)

DEDEEICL>TITH T LIcES.

DX, BEE p(0,) & p(O,) ICDNT D4R
FHRIRIc ko TiTbNha. 22T, AANTH3H
FHEBTHEIDNDDN > TVBET—RIZDWNT p(0;)
& p(O,) ZFTEL, LDA 2175 T &ic k> THIF
K Asp(Os) + App(0p) — 0 ZRDB. TD As, Ap,
0% As+Xp=1¢%2X5ICERELIZEDER
M —LEHLRERXI7 OBEOHEE L T 3.

3 Adaboost IcKB/INT A —2HE(LE

Adaboost (3] (&, KR EEHAEDE S
LI K> TREDEWVHAISEZHEK T 5 Boosting
FEORTHLEERMELRTFETHS.

Adaboost TlE, BERIOEDIRL &7 —HIfT
FONKERICLIEN>TEET—2D VYT
VIERTS. VBTV T LT 2R FEST
Bl EE L, FONTHRIRROREEIC K> THR|
BRICEHELER, BT —X2DEHEEFTH. BE
ENBEAZANT, BUT—20VH TV
MEDIRT.

ZTTE, #AERL LT LDA Lk TkDEN
B HRRZAVWS. EEL, REOEYERLT
BONTARHAINO FAR £ FRR M ExXRENn 3
%M (AMI7ETIE FAR = FRR) »5 EDREEE#N
TOVBDEHN, RO IR TEHESNIEREHF]
REZFMHSAMFL KIS T F 287Nz 5.
Adaboost TF 5N 5 mEMNAHAZEE, TNETIC
BONTHANBROEHEEICLIERMT LR
5. Lh L, AHZFETIE Adaboost DFERE<ILF A
rU—L HMM IZ X % (5) XORHEAZ T OHRNICF]
A3 3k, 7—RT7+14 7 0D&EVIRLTELNE
#RICHIRI X DE AT & F 2 AR REBEICHIAT 3.

R2ET—2 n, BORLEK T OLEDINS
A—ZREEDT7 VT ZLZUTDL S Ik B, 2
Br—4a% {z;} (i=1,,n), FTFT—ZDOE» %
{w} (i=1,---,n) £T5. {z;} LTI, 2HD
FETHELIZA M) —LEAZAVEZIIVFZ b
V—L HMM A SR LR 7 05 mzRN5.
(1) &7 —2DEH%E w; = 1/n THHLT 3.

(2 t=1,---, T TUTERTTS.

i) {w;} ZHERDTE LT, {z;} hOEEEFLT
nfl, EHMNEVYG TV T L% {2}
95,

i) {z{} I LT LDA %47\, #REHIFIRK

2 = APp(0,) + \Pp(0,) — 0 + 6,
}2?%%). 5t-—1 Liﬁ-"j@ (Zt—l) @*UEU%&%?)‘B?%
_f;o_ﬂh.%?f7‘t"7 FETHB. L, H=08&

3.
ili) 2, ZE>TE2¥ET—% {z;} KHLTREER
TV, RD e, €rpa, epp ZETEL, EAfE O

* A threshold optimization method using Boosting for multi-stream speaker verification. by ASAMI, Taichi,
IWANO, Koji, FURUI, Sadaoki (Tokyo Institute of Technology)
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Z FEEL costy =w-epa+ (1 —w)-epr (TTT
it FAR = FRR #EfEL 2D Tw = 0.5) #

Kb,
€ = Z w;
iz 2 L)
Zi:zi% FAWi
€FA = =
D iiz hieEiE Wi
_ Zmi& FRWi
GFR - -

iz penaE Wi

iv) z; 2o T {z;} DIREELILED FAR &
FRR»'5, o = FAR/FRR, # 7ty btEd =
0.05- 152, d; = |FAR - FRR| Z3tHET 5.

V) Ce, = %bg% & ocg, = %log-l—;tiﬂ-t ZEEL,
2t Q{gfﬂjg% Ct = Ce, * Cd, 95,

vi) ROKICE > T w; ZFFT 5.

) wixeT o (i xy ZIEL < GHN)
LR ORI Fip o i)

haliralir 1 1—cost 3
L(_T, Ccosty — ilogTsttt T%%.

vil) Y wi=1 &%BKIIC w; ZIERLT 3.
(3) BARAVRERIRRZ 2, DEIRTEA,

>~ (e )

1

Zz =
t

£95%.
(4) 2= Agboost)p(os) +)\,(,b005t)p(0p) — g(boost) YA
g, AP0 4 AP = 1 2555 & SICIER

fEUFz & & aboost) | \(boost) - glboost) (e,
BELENZA N —LEALBERXIT7 OM
HLT 5.

4 FREBERER
4.1 BET—X

EET— X IRHRICKZE(LEEEREL, 1 HRE
125 BEHEICE > TR RITo T\ 5. BHEES 36 &
A1 KIS 50 80D 4 HHEEHETFERE L TED, B
& 16kHz, 16bit THEA{L - BF L LT,

1~ 3EBHEDF—2%E<)LF A FYU—L HMM
DEBFLy hEL, 4, 5 BHAEOT—XEZEEOH
TBIfES T _XOw XA ey b EFEEY FEL
THWA. 7—23 12 843D 3 JL—T1cnl), &
ITN—THEREEFEDZE LY K, T4 \Oy TR
YRty b, Pty bELTHWS., 280y e
FaNOyTAY Ny b, Fffity hD 3 F—
TOEIBEDLEDE 6 BOICDVWTERETY, B
SNSRI L > THHEEITS.

2284w hicld SNt 30dB OBEEME 2N
2, Foay Ay hEEHMEity M SN
5, 10, 15, 20, 30dB DHGMZEMAMETEIZED
ZHWA.

4.2 EBHE
BERTHIRE, £32EEy bEAWTREED
EFINWEREEZTEECTIERZETS. TOL 2T
EBETTIVOEEEY MchEFEENTETNEL
KT 5. RICFHEEY b AU SN LLOMTH
FELETsNOy TR ey FRESTAR)—
LEBEHELBEOMERKETS. ZTLTHEINE
RTA=FEHANTIHET — 25227 %#HEL,

—128—

Table 1 & SN [ticEIT3, LDA OATHEL -
INTG A—REFH LGS & Adaboost I X > TR#E
{ELTNTA—2EFRALIEEED FAR (LER) &
FRR (TER) DLt

SNR (dB) | LDA only | Adaboost
122 1.69
30 0.51 0.67
182 3.56
20 2.68 3.89
815 9.42
15 11.40 8.70
9.55 17.03
10 27.60 15.89
10.90 25.86
5 50.89 23.54

BERITS. T E, ity hHOBREFEUSN
DEFERTFHE LT B.

B, NI RA—2EHET B, Adaboost DD
R LUEEE 100 @ & L.

4.3 REER

& SN tHCHBWT, LDA DA THE LAY —
LEH L REEANTRERTo RS L, Adaboost
K> TRE(E LTSS A—2ZANWEED FAR
L FRR %#% 1 1Z7”9. Adaboost T3S A —EE &
kT35 LIic&>T 30dB LISHDLTD SN tric
BT FAR & FRR DAV TWAR T B DHh 5.
SN tt 30 dB IiCHBWT FAR & FRR OENLM - T-
bk, ZNLHD SN LBV TE5RLIC FAR =
FRR &G okkh->RAE, 35 A—20H#EICH
WerFaR"aw AV ey b EFHERE Y FEIC A
TREOITNABB-HDLEZONS.

5 &&

EEREOMER, AN —LEHLRAFFIC Ada-
boost I X > TEELT 2 FERIERL, 4 HHEHE
FEEREZAVEERICBWVTAFEOES 2 TEE
L. BEFERHAVBLICEST, SN E 30 4B
DI DLTD SN BT FAR = FRR ICHEUWN
TR ERBHEMES N

SHBOFEEL LTIE, FAR &£ FRR ODINS VA%
HHICRE T 2BMERELEORE, XhEBHD
ARV —=LZRVEEREICBI ZERFEDER
YO, RATHEHENETHEIHHNOh>TWH»
BT74NOy T A by b TIREL, ERSNILD
FOTWIEWFEfiE Y DB TIST A— 22 &HEIE
TEFEORFZEN EFENS.
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