Vol.2021-SLP-138 No.15

IPSJ SIG Technical Report 2021/10/19

FAE OB E Y T ZITE L B MERNC K 5 E RS OE
—ATR BT — X _X— R & =581 —

IR ERBD T AR IR

R RN BRFEZAIBE T359-1192 S5 ERFHR T = 4 & 2-579-15
E-mail: T maori-k@aoni.waseda.jp, I kurakata.kenji@waseda.jp

HoEL *&_,mﬁﬁ EoTHFIIBFLV BBERVICK WEESNTND. L, aEE ORI x
B L ST RIFTEEICOW T, FFICAAREZ AW RFH»L 7 <, %m%wﬁﬁ%%ﬁ%%ﬁbtﬁﬁ
TETCTTIEBRED RO G TN D AT, TOH 1B E LTATR BT —# N— R 2R S v HRAGES O
iR b BEOEBRE A T L, AT o7, BRRME - TRRMEIC BT 5 W AR O EIER T A7), 1E
— B0 OFRGFER, BHAT My, EREREE, 74~ r MNEEE, FEE, BLXOTEHO COG =R
L, MERIMCHE LT, ZOREE, HaiRE SIRIEERA L7 MUVICIIIREREZITRD Do o7, —J, R
H%ﬁ@7jw7yhﬂﬁﬁ GOE lZLFD I E L, FERIIBFOFNREN-Tz. LrL, ThbOEER

kmf%%ﬁ@%#é@@w_%%Lﬁé%%&%#iﬁmﬁ&ﬂot Htk, BERERZITV, TOMRREEE

DOFBFFYSOTER OIS LRSI A 2 & C, HEHROMINICLABE IV LT IOENEZD A=K A
%@d?é%%ﬂ%ék%i%ﬂé
F—U—F FEOMER], B0, SERM, ATR HAREE T — 4 X— R

Gender Differences in Acoustic Features of Voices

Affecting Speech Intelligibility
— Analyses of the ATR Japanese Speech Database —

Maori KOBAYASHI T and Kenji KURAKATA I

T Faculty of Human Sciences, Waseda University 2-579-15 Mikajima, Tokorozawa, Saitama, 359-1192 Japan
E-mail: T maori-k@aoni.waseda.jp, I kenji.kurakata@waseda.jp

Abstract It is said that older people have difficulty in hearing female speeches compared to male speeches in general.
However, it has not been examined systematically, especially for the Japanese language, whether the gender of voice has any
effects on its intelligibility. In this study, we analyzed acoustic features of male and female speeches, as the first step, for
investigating gender effects on speech intelligibility. Focusing on the influence on speech intelligibility, we extracted acoustic
features such as the duration of mora, modulation spectrum, fundamental frequency (F0), formant frequency, the duration of
consonant, and the center of gravity (COG) of constant. Results of analysis show that there were no significant differences in
the duration of mora and modulation spectrum. The F0, formant frequency and COG were higher for female speeches whereas
the male speeches had a longer consonant duration. However, we could not identify differences in acoustic features that could
affect the intelligibility for older people. Psychoacoustic experiments should be conducted to examine the gender effects on
speech intelligibility and underlying mechanism, in terms of age-related changes of hearing.
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RTVON, Lot BRI CTHERBEMIIEINE
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OB THERY LT IFTEbLLRWVW[I1]ET DHRE
EHd2b00, HETEBEFLD L LFENBEEIY O
TNEWVWHMANERSTH S[12-14]. ZOHMAEH &

WAL ZEROERT T U APRRRSNDLZIE LD D.

LinL, RELFOFNTHUERE DD, ZOHMA
WOWTH SN ENTIZWARW9,15]. BAEIL, §F
DOEBEERICEB T DEEOMIC, SHELEERESA
BRSNS ORZENHE A TWD . Fm, SELCREIE
DEF OB ONWTHHICHEH IR TND LTV
T, A%, A=A LEOTIHRDIHMIEDFEN
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AAGBEFICEL QIR BER L2, 40k
AWM RARITER O SRR [16,17]. BT o
HEE - TMERRICL 2B HDICiITbh T
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ATWVWDH[18,19]. Ml s 72 & T LM B I ICiFE
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[18,19]. L22L, FMoOm ST D A K (FO)
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BRTREEMANT T AIFIEEAEED S Z2V[20].
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10 1% 6 3
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FEAR 30 1% 4 8
40 R L. 1 8 3
N H 2 3
wik - kil 2 2
B - HAE 10 6
S 4 3
%f AN 14 18
HE - U E 3 1
JUIN 2 3
N H 2 4
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3.1. S HICEIFERMK
3.1.1. REFEREE

JYVTAE—FRa L N— REFTIE, BFRSFEC

il



IPSJ SIG Technical Report

EARTEHEN BN ERHRESNTWS[]. £ T,
MEBLOHEEGE 520 HFEZHRIC, 1 E—T bV
OFRGEFHEZMER Z EICHEHEL, kL.
3.1.2. IRIEEFARAR7 bV

TEORBAKIIFBEMNFICL--TEETHD =
ML TWAS. Rz, AWRBEEEN 16 Hz LT O
BB N EF TREICEET D3] 2V 7T
AE—FTIX, BHODFEE I~ T2 08 3
BEBROEFTEN KT N ERMbNTWVWS[3]. 2
T, EEFES20 HEZXRICERAT PrazBEHL
. TOBE, EEEEA s X —TER T LICERTHAAL
J MV ERD .

ERAXIT VI TROFHRETCHEBLE., £7°,
BEFRBHFENY RRXRAT 4 & %0 TmikoE+
5. W, FROEFFE S ORIE S % Hilbert 25 #2
WX THEET . £ LT, & ERDEREBE
M7 — VBT, EFAXT iR,
3.3. ERARAE K

ST AL —FRa L RNR— REFETITIRFEEFIC
EA_TEHEAR R (FO) ST ZLBENRKE W
ERMEINTWVWD[L1-8]. T/, KFEBFOEW L
LT, ¥ FOX FO A B&E (K FO-Ix/ FO) DiE
WS X TV H[12-14].
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ARIETIL, THFE AT AHGE 216 3BE X RIC FO &
B L7, BFHEFBEORFETEH SO FO b, HEEIZFEY

AR, BIXO® Fo A#FEFEHLE. £/2, &
TR OB E LT, BHEIT/a/N b D HEEESFRIZL
T, la/EOEB RIS LOEY FoO 20fE TR LK.
728, FO OfiHIZiE STRAIGHT[27]1% FH W=,

3.2. HAFE -AEMEICETIEERFK
3.2.1. &%
BEOFTEB/EHLE L 7~y NEEKEHE T
L7c. HEGE 520 HEED 5 LaEWEMN//, e/, /a/\Th
DORFOFEICRE L. £ OMi%BEE H o ke o0
BTOE1~E 47+ 0~ FNAEE (fl~f4) #EH
L. 74~y FEEHOEHIZIE Praat (ver.
6.1.53) Awviz. ¥z, AT - PR - KEEOE
WIE 1 225 FO 5| Wit & BT 5 2 & 5 [24],
XERHECHEMHBLE.
3.22. HEREF
WHFOFEHEL T, BELYOKHME & EL
(COG: Center of Gravity) #®H L7=. COG I fil 20
BDART MAEROEE L Lz, #AERICL > TH
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BEMNELTHZ LT, mxAXF—REFTHHEN
Bab720, HEMEO NN &7 5[25].

HIGE 520 HGED ) HLBEHBHAET T, #HOHNE
BlalD b DOEFHHEE L. HEY A MMTIXFEEN
IplDHFER IR Do T2 Z DB, Ip/iX it & 5 R4t
L7z, 72, FNNMIERBPBAF LS 2N TND
HEEL OB bR Lz, MRS ORI EICD
Wik, TR ENTHE e AV MMEREZFIA
LTCHHLZ. COGIZOWTIEFEHEA 30ms UL LD
DHFEBEFR O ERFRE L.

3.2.3. BEE

FEH I OF BN L LT, WMEE LRBICTFER O
HHMEBIW®COG ZHEH L. COGIZo2W\WTIE,
HWE OGN LRI, BEORFTIX/ICREL, 4%

TN 30ms LTFOH DTS HHENS AL E
Z A, Isl ]z DI E T o T

3.3. 7Ok
3.3.1. SII (Speech Intelligibility Index)

SH IXBEE FTOEF TH - IREDOHIENOD—>2TH
D, ALOHME RS TW5A[28]. Zhix, BF1E
T A X BN OO RBBEEA RIS, FnEhn
DL TO SN & A BH BN ORE NS HH I & o
PRS- THRIEE 2RO, 2N bR S AL -
TREBRBEZRDLZEVIHLOTHD. 1 IZHWIZE
IR - TRENE S, MERVSTIORRICRD.

ARETHE, TFEFICHLTSIB OART L) X
[29]%& B&& & E L, EERE 520 HaHioxt LT SIT # 5
ML=, a8 e L, $FESORTFL
~JLiE 60 dB & L 7.
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SR B O TS L2 F B oW TES
FTELICREBEELRE L.
4.1.1. EFEREE

PERIZ CICHEH L2 1 B— T BT O 55 5% [
EBIOSEAR2E 20177, Ko FZBN 1 E—T7d
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T2 XEBLOHEBIIBTD21IE—T7H720 OEGEE

(ms/mora)

LYl %
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bhndkoie, HiEazaldges LELa, BFO
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4.1.3. AR B
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4.2. HFEZICEHTIETEEH
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VT b~ NEEEBIEERME EIZEREO
BEiol. o, BEEMIZIEERNICLF DO FNIA
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W, BRHFO fl 1D ERE R ES VT2 bDEE
4157, BEHEO f1-FO OBEWITLF DK E D
ST EMDS, BEOFPBEROENBFHS L TE
D, BEOEVWEARLSSTVWEEZZDONS.
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WTEFOFRNFEEEIENZ. 1E—TFbH7YOD
BEEXBEAFOFNEN 2722 &6, CV IZTEF
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W, # 6 ICHEFE D COG #a7-d. /t/E/k/D COG
WEFIDbEFOFRENERE» ST, /KD
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4.2.3. BEE
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K5 X TEBOTEE (ms)
T5 9l B
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LS Y 1.1 (£2.0) 10.1 (£0.9)
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( YNIE 95 %KM zRT

#6 £ T EHWTD COG (Hz)
5 Ll %
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a7
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=]
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4.3.1. SII
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vt NEELAT LD, EEBENARENI LITL-T
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T, FORFEWIZ LIZE->T COG bIFADIE D N
572, COGMEERTEDOFNND 2 ITHEW O RH#IA
HDHN2T], ZOEBEEEHE~DL T MR EHE DM
EWMVICL-TEDRERET 2L, 5% KT D
MENHBHEAD.

LEORMEX, BFOLFAEVWEB TH - 7=
1l E—THVDORERICHEER RNV EEEET D
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DEDEHyORSITHEEND DM O T 52 &
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Fo, SIL oW TIEMEENALOGNT, THHERER
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LS TWD. 7 AV B REBEBEFE2 AV T,
SH OEHICHWD X 5 72 85 EEE RO 5 Al
EPEERH D Z EREHINTVWH[29]. D=,
ZTHTLEFICHIS LIHEETIE RS LLZR .
2oL S HEOMBEANERICEELZTRELEE
BWETE V., GFEHFOMNPEEIY ST I KIET
B LWMIET D2 1T, SII ORBEMRIICORND &
EZEZTWD.

R#i, SRIOGH THo - BEE/FBILERICHEE
TLHLEBBEMO—ETLrRN. Tx v FEBER,
TYyF T Hwr b, VOT 72 L, MEET X X FRTfth
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LT, FaEREfE, £F|AT by, ERBEEE, 7
Fb= 2 AW, COG, FEEEZHI L, mﬁbt.
FOMR, HKFEHFHARESCERMAT P THEITRD
bV hote., RABEHRS 7 + 0~ v NEEEK,
COGIZOPWTHLFDOFREL, THERIXBFOIFN
EWHmTH oo,

S5BIL, ToF 7~ b, T Avr NEB,
VOT 72 8D Z DD FEBFHFHEIC OV THRIET 24
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