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Abstract This paper presents a phonetic based approach for speaker identification performed in text-independent
mode. The identification system is based on the technique of anchor models, where the location of each speaker
is represented by the speaker vector. The vector comsists of the set of the likelihood between a target utterance
and the anchor models. In order to improve the identification performance, phonetic-class HMMs are used instead
of phoneme HMM scheme as anchor models. This approach utilizes a phonetic speech recognizer to calculate the
log-likelihood with phonetic-class HMMs. The proposed method was evaluated on Japanese speaker identification
task with 30 speakers. It showed that the proposed method achieved 17.1% relative improvement over the phoneme
HMM-based system.
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Fig.1 A conception diagram of speaker vector.
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Fig.2 Example of values of speaker vector.
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Table 1 Definition of phonetic-class based on knowledge.

HMBRE | bdg |HMEERT | 2
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BE4 e,ee.ei ¥E Xy
B#E5 |o,000u | FEFRIME | ch,ts

®E silel

K2 FRALEIKIFRAFYVVILLBZERITA
Table 2 Definition of phonetic-class based on tree clustering.
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Fig.3 Performance comparison by the difference in anchor model.

5. pf HERETF—F L AbRB DI, HKZ 5 X HMM
DORAMIIUTORMYITT 5.

o FEFHABICIAFRIL TR FHI5I75AX3
R X 23 BA=1035

¢ ERARXEIKIFRAZV IR EBERITITR:
ER 17T 77 AX 3RBX 20 BAH=1020

¢ EFERAREIKIFRFI VI LBERIE/I5R:
FR 1577 AX 3RMWEX 23 ;BE=1035

¢ ERAREIKI/IFAFI VIR EBERWOIF5R:
FF10 75 AX 3RMBX 34 BA=1020

HH2 I A HMM & £K HMM, GMM, 2 HICBEREE
GMM & OLBRHMEITH. FRWE GMM i, pdf OBEE
ZRLT,3RE 10 BAHMM KEEhI NI ANHEER
LCHERT 5. LT IREFEE GMM OERELERT 5.
stepl 3 R1B 10 IBA HMM OEFEF b, EEETFL Y
Br< 4 FRICOWTH I RSHERY HT. (pdf #¥k: 3R
HBX 10 BAX 34 FF = 1020) .
step? LBV VRAHMIBEABHRE2HX 1RBEL, EHE
¥ GMM 2485.
step3 ML IZKVIREBEHOHZXHFFEETS.

HFFRK7 5 A HMM & HMM, GMM, B LUEREE GMM
OMRBILEF M 3ITRT. ZOEBRTIIHEHR HMM ¥ =2— FH
OXEE LTERNICEZER L, KT N = 1000 T,
TrH—BTMIBRI TXA HMM O 4 ¥ 4 7 (BHEFHAHK
ILEDER 177X, BIUOERARZE S IFRF VLI
£%10,15, 17TDBFRI FR) L xDD 3 #4147 (3R 10
EA HMM, 1020 B&EHME GMM, 1024 B4 GMM) iz
WTHREET>TWS., TFA0 pdf DRBIZIBERETH S,

BT DL, BRI AHMM 2EA Lz 4 85— 03T
KOWTHOT Y I —FF ARV E X oHERMELT
W3, RBIEIRBWT, TR T AOMERAREER EICED
THLHIZLBRENT. RBOKERE LT, 95.20%DFEH #5
ERERARESNWEISAFI VIR B 158K IFAD

_ 100

S

e

8

8 9t .

=

S

S

= 80 ‘

g

O 15 classes(tree) —a—

= 35 classes -—-&--
70 1 1 1 1

(=]

2 4 6 '8 10 12
Utterance length (sec)

¥4 BEEFORME LBMIIROME

Fig.4 Results with various length of reference utterances.

80 , . o
< 60
3
< 40}
o
£
(]
S20f 1
& 15 classes(iree) ——
0 1 N 35 9|asses ',‘“‘—ﬂ---—
0 20 40 80 80 100
low <« likelihood — high

Speaker group ID

5 ¥#HI7 72 HMM KL 3 FRBREOE
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