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Abstract In perceptual speaker identification, it is known that the identification accuracy depends on the stimuli presented to the
listeners. In our previous exp eriments, the stimuli containing a nasal sound have consistently yielded better performances than the
stimuli containing only oral so unds. Taking into account the fact that speak er recognition i n forensics often has to do wit h the
speech materials recorded in n oise, it is necessary to invest igate how the p resence of noise af fects the speaker identific ation
performances. In this prese nt study, we condu cted a spe aker identification e xperiment in a n ABX paradi gm wh ere noise-added
monosyllables were used as the stimuli, and i nvestigated the effects of (1) signal-to-noise ra tios, (2) the phonological contents of
the stimuli, and (3) presence of the target speakers in the v oice line-ups. The results showed that higher SNR and the presence of
the tar get speaker both increa sed the id entification ac curacy. Performances on the nasals were more dete riorated than o n other
syllables with the line-ups where the target speaker is absent.
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Table 1 Experimental conditions of the pilot test [15]
and this present study

Parameters Pilot test [15] This study

Speech materials JEIDA speech corpus [16]

Stimuli Noise-added monosyllables
Experimental task Naming Matching
No. of speakers 4 male speakers | 3-TS and 2-FS

Familiarity Previously unknown speakers
Noise types White, babble White
SNR [dB] 0,5,10, o -15, -10, -5, =




Table 2 Mean FOs of the five speakers’ monosyllables

Type Speaker ID Mean FO [Hz]
#1 126.01
TS #2 119.57
#3 130.26
#4 118.87
FS
#5 130.60

Table 3 Stimulus voice line-ups

Pregepted A B X

positions

SP stimuli Two out of the Either A or B
three speakers:

SA stimuli TS1/TS2/TS3 FS1 or FS2

BHICTEE FOREWIEICIERT2HKHB L 4FBICL
LB EFS, BV D34 % TS & L7z, Ziid Hollien
O ICXEBIFFITA T v TiE, F¥aElh@- =%
FEFS LTSI EED L by |BBEIZES
Wbt D THD.

HEEIX, BFEN /) THdBEARED CV 8L
U, +3&FI1X 7 ®EE (/d/ 1t/ /m/ /n/ [j] 12/ Is]) B L.
INDHIEFEEDLICELDPSEETTOERICHE > TEIRS L
726 DT, /m/ ZFRWTETHEF (coron al consonants)
Thb.

3.2. M E DIER

METoORMBEIE, AaMEToRE Lz, RFER T,
SN LLOZEMIC L » THIMER O EZERDZEN LD K
ICENT I EHBETHZENE—-—DOHNTH Y,
B ECHENY — AT M EREOME N EE
LWEHErLAZ27=dThd. 55 (BREH) o325
MEE L (SN ) 2%, -15dB, -10dB, -5dB & 725 X 91T
MEF AU, HE 2L 2R
(SNt = ) $ BE/RLTZ.

TOXHIC L THERLEFMEZ, ABX FRIZX -
TETRLEZ. A EBIREZADTSDI LD 24 %,X
WX TS EIEFS b 14 2RI L. A B, BLUX
WZiE, +H & SN LLoOEENE LW 3 SDOBEEH %= —
E DMK (600 ms) ZZ I THR, 1y hOFFTA
VT L LTERLE.XNDTS Th DG 4 iEs
TELERNEL (LLF SP MK, & F 72 WK % 565 A 1E
FIW (BLF SA B &35, fIEDORRIEEL SP -
SARIBMONEEF LD H D% Table3 IZ/R-T .

SPHIBIZ 3 A F 24 2 @AM ATICHOWVTHIEE
L, ABXBLOBAX ODERF v 2B R LT, 2
CT,A S X B TERTHIAME X TERT D HEGE
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(ONKYO SE-U55GX) »» 5 ~ » K 7 # ¥ (SONY
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Wty 2o T,3 FAICEHZIZEEF X) OM#E

NHEZ B ol 2BERKETEZLD LI >8RL, 11 %
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Table 4 How to classify the responses into the four categories in d’ calculations

Response: SP

Response: SA

Stimuli: SP HIT MISS
) correctly identified the speaker rejected the actual speaker
. . FALSE ALARM CORRECT REJECTION
Stimuli: SA

answered a wrong speaker

correctly rejected the foil speaker

D fE 1%, BEHCSEBR CTIXBEECE o fl i x 3 2 B %
KL TWb., 2CTOXBTESFZBRHT LD 2
AT H (BDWIERERILT VF LRREE AT - 2B
FY T, T o0 s,

A SEER TiE, SPAIEL & SA HI D [E1 % % Table 4 O X
ST, K1) EFHVWVTHEHESH L0y d HE
Kb, TORE%E Fig. 1IZRT. ZORNPE, &2TO
HEHICEDEAE > TWVWAZERSNE. Zhbik
FUELREEZE LEGE, Thbbd AETOTH
HZEALEB LIS, COBRETH TLAEICHEN
KREWZ ENRRENTZ., DF VY, REBRTES LA
BRI TV AACHEZbRELO T RW itk

77 TG, ljal /za/ T d” {E & <, /na/ /ta/ TR W Z
EBRFMB. FEBMOEZOWTHMOIWN T2 &
A, AEMEMMARONTZN (p= 0.093), ENAEK
RT X R o T
4.2. SN LD &

SP #l4 - SA HIPL B D 4 SN bk 0 T IFE % 2 % Fig. 2
WCRT. BN ORR, SNELO EHRITFEL > 2.

Fig.2 Z R 2% &,SP « SA JlJ# CHhEH kbl E& | M
50% %M 5DIE, TNEI SNEMN-10dB &-5dB ®
RTHDIENND. BENITIE, WTHoflEic
BWTH SN A ETHIZONTEZERIIELS 2o
Tkbv, [KFH3] FXFashizEts5x5.

43 BEHBIO TS OF BOHE

SP I & SAFIMIC T - EFE Z L 0FEHER A IE
KR %A Fig. 3 (a) B L Fig. 3 (b) Z/RT. BIH L SP
T, %EITSARBICOWTOELERTH 5.

THERIDIEZEROENEZ SO Tl L2 L
A, SPHIMTIEED SNIEIZOWTHLAHEEEITRS
N of. SAHITETIE, £D SN ETYH /ja/-/na/ M
DHICHBERENR LN (p< 0.05). F &
Mma/ L VWO FEHTEEERENE VIR, EEHD
WEBPAEETOEBROBERIIKTHLEDOTHY [4-6],
FrZoZ s [E 1] X SP I - SA Hligo &
HOLIEBNWTHLXFFINEhoTeZ LT D.

FEUNT SP I - SA IR CIEZ R A Lz E 2
A, SPRHIMTHBICEEENREWI LR oot (p<
0.001). Zauix (K7 2] #3XF L THE Y, o7
BTARLNTZERME L —HT 26D TH D [12, 13].
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Fig. 2 Identification accuracy as a function of the SNR
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ARFETIE, HEEMNMUZESESH 2485 & LT,
FEEUIC X DR BB FEBR 21T\, 3 >0 B K A3 5 1E
BERIZEDLIBREEELHEZ I ERT-.

1 DPHOZERE LT, HEEICX2FEERIICBIT
5 SNHOEBLR 7. O, Fig. 2 I[C7 L7ZiE
D, Z—F v FEEOFEIIKSL T, SNER LA T2
CIEEREL ERT AN o, ME ORI
K OEEEBMNNIEZE R S0% % B2 572 DITiX, SP Al
TIX -10 dB, SA #P{ Tl -5 dBLL LD SN RS ET
HHZEHH L MNITRo Tz,
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TRRAEOEmEZ RE 2oz, EEZEETRVET
FO SP AT, HEHHOETIFEALERLNT,
SA H¥# Tik, #FiC /na/ TEZRMJE W E WV I RIS
ot

EZDLNBEHO —2L LT, BT L DOERE
BMOBENRZETFONS. 5F TOERE, WThbm
LRETHoN, SEOERIEI~ Yy F U IIRETH
L. REOBEWNIERICE 2FEE#RINICEEST DI LD
BRbLHY 3], FOBONNREELE-ZTREENSD 5.
7272, Fig.3(a) BLV3(b) 2R 25 L, SP Hlli%oDFF
ATERAHEIH NI LEZLND.

=y FEHORELOBEBEL R TH DL, SAR
BCTHEEF BV THOEE TCEERPENWI LR
ZFHENDMN, SPHIETCIZIEOL ) REIITHTES
P, A=y NHEBOAENEEEH L O EERICE
BLTCWLAREELHD.

Flo, HEDPHEHHOEEROEIZE R DB
OWVWTYH, HEFOEZERNLHEETEZMAMLI-ZHE D
EEFORTOEGWELET 2 &, FIZ /ma/ TK
ELEFLTWVWDZERNDND. BEITHEST FToOR

BIBFFICHEECH D Z EBMBILTWD D [20], K
BICHEWTOMEE Z AL 72flE <k, FHO 5

MTETWERENSTZAREMENH D . SN b2 H & o 4
W HE X DRBEFTI [14] TH, HEHOF
BB OEZRN 50% % B2 5 D%, SN lh23+3 dB LL
oA ERES N TWD D, ZOAHREMEITE V.
F BRI X BEEE B CIix, SEGE T OREE B2
BiElC L sk L CREETCH A Z LM BN T
B [21-22], HEEANE O R & 56 MO H W oI
HHEERRDA LS TS, ZRICL - T, K
FERIZEBWTH, FICHE T CoFFBlnHEE R &% T,
HEMMNEARNPETLEZ AR TE S, 5%,
HEESAMoOEBEZRMA8E, FHEEICO N THE
i (T8 282 SE2HELITOLERH S
3OHOERELT, BEFRIA T v T7HOE—4F
Y NAEHEDOFAEDOEBELEZRANIAMER, oM THL
AT RE SR [12, 13] L [AER, BEF FIERNIC B W TIES
BRBEN ERNhote. BEREILFEZHEET D X
DHEZRLIIETHHEMICHDL EE XD, ZDAIC
DWVWTIE, FEEBNFICHEREREDOL SR A NI T
C—FHWih, HHA5VWIFHWVWENoTnIcE o TH
FERNE o T DAREMENH D [22]. 5% DOEBRT
X740 —7T v T r—rOERBLHRFFLZW.
SHOBMBEE L TIE, BEHEUINOHE CRER
TEEBNICEZ DB L, HWEHOTERAER L Ui T
FARDIMLERD D, T, BRZE~OIGHEBE L,
BT FCHMEOL D2 RFEEHOEERLITVZW
EEZTWVD,
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Fig. 3 Identification accuracy as a function of the
monosyllables: (a) SP stimuli and (b) SA stimuli.
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