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Objective evaluation of voice timbre
in autophonic production

Tchiro NAKAYAMA, Toshie OKADA, and Mikaho NAKAGAWA
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Abstruct: What sort of voice timbre do we perceive in autophonic production, hearing
our own voice during phonation, and can we measure the timbre itself quantitatively ?
The authors have showed that the timbre can be examined quantitatively as a function
of frequency using a delayed feedback method created by the author, in which a sound
was generated by the subjects themselves so as to simulate the sound through a loud-
speaker as accurately as possible in its timbre and loudness to the sound perceived
during phonation. However, the judgement of similarity of voice timbre between the
perceived and the simulated sounds was left to the subjects themselves, not objec-
tively, because the voice timbre in autophonic production cannot be examined by any-
one other than the speaker oneself.

The purpose of the present study is to show a method to evaluate the similarity
between the simulated and perceived sounds objectively, when male subjects phonated
a vowel/a/ in the spoken mode. Two similarity judgement tests were conducted, one
(TestA) between the perceived and the simulated ones, and the other(TestB) between
the simulated and the processing sounds, with an amplitude of a frequency band of
the simulated sound altered, using the same criterion of the judgement of the simi-
larity as in TestA. Through these tests, it was found objectively that the similari-
ty between the simulated and perceived sounds was fairly well.
key words: Autophonic production, Voice timbre, Delayed feedback method, Simulated

sound, Evaluation of similarity, Objective evaluation
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Block diagram of an experimental set-up in an anechoic chamber.

_6__



JLDA 25 4% (1/loct.band, 125Hz~ 8kHz D
THNYR) 79 rix—F2HVWT, BEFD
FRALIUPFXAZHOERT B X200
PLordbDIlT 3, ZO®RER., HOHERE
EAE— A Lo TERFTRLEBUTCERT 3
CELERKT B, EHB. A¥Y—H~DAAE
FEDATEH BT T %,
EREITART, MELBE LU LEZEREDL
EEANTIT > BREHRLEREHEET 2
AZERFRERI¥I—-ADEEILTCH %,
2-2 MIEDER

YIaL—IrEOFAERNNIEEMLE ¥ T,
EUERMERCAVLIMITE2ERT 2. I
BELEYIAV— P ED—DDRFBEHENY RS
iz, BEEVR)EZ 3dB. R, +6dBo 4 3@
hicZELE T (B, —HHOADTE LR
NVEEMLIE T, oEBREEE) . 2880 D
MEFZMERL =,

2-3 HEERTF LI 2L - P EOEUESM

DB IR E

WE, D2HEFED, DIHAWBNY FICHE
HLU, YIa2ab—}FF (SLBE) oFELN
NVE (FlzE) +3dB, RV, -3 dBELE ¥ =
MITEZE., 2hzhil, K233, OB
H(JEL®E) SoX (FEMALET) O
HEUEFRM2TY., BTV (H12E) TdL
B LWIOIFMTHo LT3, ORIz, @
TH->Z RAULEMOEEEH VT, SEKID
M. R, StKeox (FEflixBEiEd) o
WTEMZT W, £ THLES ] w3
THoT %, @F 2L 0B A. FHMATA
LIS BOBEMEOFMAZELVWDT, SO
ZFDONY ROEEE+3dB. T2 -3dBEfb X
EHF. JOEDHETHILEBR T LD
T&E2, @b L. i AOFMMBIEM B D
ThivELPErEWRSE, JOEDMERKD
7Ly, FMNBOFMOBEHRNICELT 3
il B, BOFHEWEH NN RIZDOWT B,
HBRORBECTHOCHERETOEDHEEZRDZ Z L
BT&ED,

2-4 WUETFMER

2-3TAREZTEL, DET. FfixAKCD
WTOBMERMEZT V., 2)FBEWVWT., 645 D3P
B (¥I2b—FFLMITFOX(285) &,
ETFDEFHRERZIZDIC. ZOEFZ AN
BRI OaEo6n, KO E OIEEMEFMm
DEHDE8R, HHD2EFETSY RXIAEEH%
To2TH 3. ) KDODWTOEMEFME R L —
ARETITo k. Ffild64rtz 1&ETE LT,
WRE-ANCDODE3RTH >R, HBRE .
NODIZERINEZSTFEFEOZTAIZ., EWTE
TENEEFOZTANLLOBEEEMLTWS D
., THU, T2ULE> ThirbE> Tk
HBIES | 0420 h5Fd)—TEMX ¥ -,

Subject-1

Amplitude altered (dB)

Frequency (1/foct., kHz)
Subject-2
;-}6 ® ©
=
g+31 ® :
-
Q
3
e 0
3 |
3 -8 : >
3 |
£ -6 Y P ®

.125 .25 .5 1 2 4 8
Frequency (1/1oct., kHz)

Subject-3
= +6
A
o +3 ® ® ®
|5
Q
N ]
s 0
: |
=
= -3
=
E -6

125 .25 .5 1 2 4 8
Frequency (1/1oct., kHz)

Fig.2 The judgements of similality of

voice timbre between the simulated and

the processing sound, as a function of

frequency(1/loct.band), with the ampli-
tude of a frequency band altered.

O: same, O: a little different,

©: fairly different, @: very differ-
ent.
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