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Comparison of Speaker’'s Source Characteristics in Different Recording
Environments by Using Phonation Type Index k&
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ABSTRACT

Spoken sound includes not only speaker’s source but the characteristics of vocal tract
and speech radiation. This paper is based on the theory of Park{l], who proposes the
Phonation Type Index k; a variable that shows the characteristic of speaker’s source
excluding those of speaker’s vocal tract and speech radiation. With Park’s theory, we
collect data by changing recording environments and expanding experimental data, and
analyze the data collected to see whether or not the PTI k shows good discriminating
power as a variable for speaker recognition. In the experiment, we repeatedly record 8
sentences ten times for each of 5 males in the environment of a recording room and an
office, extract PTI k for each speaker, and measure the discriminating power for each
speaker by using the value of PTI k. The result shows that PTI k has the excellent
discriminating power of speakers. We also confirm that, even if the recording
environment is changed, PTI k£ shows similar results.
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AU 7] Ae(creaky voice) T2 AEE = vk TR SAHE Hehie A
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2.1. Phonation Type Index k
E =FodMe waaH19lA 4718 Phonation Type Index k& ol 83td, sa 94&
A WdE A9 & HdAstn 1 488 BAEgT £ HoME WA PTI kol disle 7H&
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1+(f,/100) (l)k
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p (F5/100)  1+(f,/ 100)2
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i \/(f F) (B2 (F+F,) +(B,/2)* (11)
4(nf0)— 0054x 24+0.00143x*
x=nfylf,
Fi1=cldl

¢ : speed of sound (34,000 cm/sec)
liet ¢ length of vocal tract (17 cm)

ol'

a0, 7 wlg o) A7ls o9 B4, $49E 54, 4R49U5Y 5oz FAHol
om &9 B4L ThA 72
S

Fsted n WA WEe A

ulo

Nlo L

54, source ratio, tilt controller 522 Y& F it} oA
< 4 123 Zo] vERE 5 itk

o,
=)
3z

h

(Fo/100)  1+(fy/100)2
1+ (£5/1000 % 1+ (nfy/100) 2

H,=2log Py Ly nrCr) (12)

v

& AFAN JEASHTS S4FE SHL AASE 499 F4& 72 + o
ot ey A 12004 HA 7]EEel 547 tilt controllerd) 54-& ol glem,
4 1204 AEALSTrY S9LE 54, source ratiod] 7l EES HW &71H, oA

4 1322 derd % gtk

dn
tlo

/\é n

_

A=
oz

H, — FILTER — RADIATION - SR = FC + k2010g,0(l) (13)
n
4 13914 FILTER © A=A G34, RADIATIONS $AWE EA, SR source ratio, FCE 7}
3

289 A% VT 4 138 YA WS Askn sk, o AFIHAS o83

[+}
o W&o AZA AEAGEFY B4, SAYE 54, source ratio 54 A AE Aol



=g 8739 Hold wg e A 54 vl LYRIAT kE THLE 217

datol AYHARANPYE o) §3fe] Fol 8 218 § AUtk I FoHY 71e7I B 4
A AHgshe wAWSS PTI k7L Bk,

22. 71& &4 54 WS

PTI k#t& F33l7) 9 "9es 34 3 a7 7] 2534 (fundamental frequency:
FO)$F 20 7R wl&(harmonic)d FI(frequency)®t A E(amplitude), 282 A1l ITE
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E 3 3AE PIL k X A%

DMP HDL KCJ KHL YJO

3 0.5904 0.3647 0.6050 0.8149 06158
F9% 0.6257 0.3158 0.6525 0.8175 05942
21 . 0.1157 0.1398 0.1763 0.1909 0.2076
EEHA 0.3402 0.3739 0.4199 0.4369 0.4556
Aok 1.7308 2.4666 1.7846 2.0847 2.1593
Az -1.2892 -1.6074 -21797 | -22172 -19169
Wel(AY-&A) | 30200 40740 3.9644 4.3020 40761
A 9.6267 8.1523 10.7590 7.0453 9.3532
g= -1.8012 0.8623 -1.8326 -0.6815 -0.8255
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a9 4 : A PTI kgt S12E0Y: AEA 37 dolH
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E 4 328 PTI k&t 23 554 dolE, 4t A4 dlold

o

B RS
=54 AHEA Z}ol =554 AHEA o]
DMP 0.5904 0.6341 0.07 0.6257 0.5837 0.06
HDL 0.3647 0.3852 0.05 0.3158 0.2792 0.11
KCJ 0.6050 0.6804 0.12 0.6525 0.5902 0.09
KHL 0.8149 1.0232 0.25 0.8175 0.8420 0.02
YJO 0.6158 0.7016 0.13 05942 0.6472 0.08
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