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Abstract

Among the various methods of sound wave form (voice) analysis, the present method
is provided for recording fundamental frequencies (fundamental laryngeal tone, fundamen-
tal laryngeal frequency, pitch) on paper, and these frequencies are used as the index to
study 5 vowels of the Japanese language.

The subjects, 3 males and 2 females, native speaker of Japanese were used to meas-
ure the fundamental frequencies of each vowel individually.

The following results were obtained.

1) The course of changes in the fundamental freqencies of the 5 vowels revealed a
slight difference in each of the vowels. The duration of the voice ranged from 0.15 to
0.4 sec. In general, “i“(f)and “y“()exhibited almost the same fundamental frequencies,
with a similar course of change. Lower frequencies were noted for “a“(7)and “o" (#)
than in “i“({)and “u“ ().

2) The fundamental frequencies at the onset of the vocalization was occasionally high,
but usually low. The pattern became somewhat flat during mid-vocalization of the voi-
ce, followed by low frequency again towards the end. No remarkable changes in fun-
damental frequencies were noted in some subjects.

3) In general, the fundamental frequencies of the female voice are higher than those
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of males, usually almost twice as high.

proximately the same as that of males.

SR HAEOREICH T 3 EFARBOBIFNEE)

However, the duration of the female was ap-

4) The conversation was indistinct among test subjects in whom the course of change

in the fundamental frequencies showed little difference among the 5 vowels.

studies are necessary on this problem.

Key words : Fundamental frequency,
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Measured length (a), wave-length (b) and the frequency of fundamental frequencies(c)in 5

Table 1
vowels of subject A
) w

ERME K K OB ERM K OB R

@ (& () (&) ® ()

mm msec Hz mm msec Hz
19.3 7.72 130 7.8 3.12 321
12.5 5.00 200 8.5 3.40 294
11.8 4.72 212 9.0 3.60 278
11.8 4.72 212 10.5 4.20 238
11.4 4.56 219 10.5 4.20 238
11.2 4.48 223 10.5 4.20 238
11.2 4.48 223 10. 2 4.08 245
11.1 4.44 225 10. 1 4.04 248
10.9 4.36 229 10. 0 4.00 250
11.0 4 .40 227 10. 1 4.04 248
10.8 4.32 231 10.0 4.00 250
10.9 4.36 229 9.9 3.96 253
11.0 4.40 227 10.0 4.00 250
11.0 4.40 227 10. 1 4.04 248
11.1 4.44 225 10.1 4.04 248
10.8 4.32 231 10.2 .4.08 245
10.8 4.32 231 10.0 4.00 250
11.0  4.40 227 10.0 4.00 250
10.7 4.28 234 10.0 4.00 250
11.2 4.48 223 9.8 3.92 255
11.1 4.43 226 10.0 4.00 250
11.0 4 .40 227 10.0 4.00 250
11.0 4.40 227 10.0 4.00 250
11.1 4.44 225 10.0 4.00 250
11.0 4.40 227 10.0 4.00 20
10.9 4.36 229 10.0 4.00 250
11.0 4.40 227 10.0 4.00 250
11.3 4.52 221 9.5 3.80 263
11.3 4.52 221 9.8 3.92 255
11.3 4.52 221 9.8 3.92 255
11.2 4.48 223 9.9 3.96 253
11.2 4.48 223 9.8 3.92 255
10.8 4.32 231 9.8 3.92 255
11.0 4.40 228 9.9 3.96 263
11.2 4.48 223 10.0 4.00 250
11.1 4.44 225 9.9 3.96 253
11.2 4.48 223 9.8 3.92 255
11.0 4.40 227 9.8 3.92 255
11.5 4.60 217 9.8 3.92 255
11.4 4.56 219 9.5 3.80 263
11.3 4.52 221 9.8 3.92 255
11.4 4.56 219 9.8 3.92 255
11.2 4.48 223 9.8 3.92 25
11.1 4.44 225 9.8 3.92 25
11.5 4.60 217 9.7 3.88 258
12.0 4.80 208 9.8 3.92 255
11.9 4.76 210 10.0 4.00 250
14.0 5.60 179 9.8 3.92 255
9.8 3.92 255
9.8 3.92 255
9.8 3.92 255
9.7 3.88 28
9.7 3.88 258
9.9 3.96 253
10.0 4.00 250
9.9 3.96 253
10. 0 4.00 250

10. 0 4.00 250
10.0 4.00 250
10.0 4.00 250
9.9 3.96 253
10.0 4.00 250

10.0 4.00 250
9.9 3.96 253

10.0 4.00 250

10.5 4.20 238

10. 0 4.00 250
10. 5 4.20 238
11.5 4.60 217

S
(a)

mm

7.3
10.
14.
10.
11
10.
10.
10.
10.
10.

-
e

L
Lo

Pt
SPwwwow
PONOROUNNVNNNOOCHNLLONNONOOO—UTAOWS N

=
LLOLOLOODODO0DOD

ooomoowwmomcmoooooo.—-oc»—oooooomooumoooooocoooomo\looooooooo

>
2
R Ak
(b) (o)
msec Hz
2.92 343
4.08 245
5.60 179
4.12 243
4.40 227
4.16 240
4.20 238
4.04 248
4.00 250
4.00 250
4.00 250
3.88 258
3.96 253
3.88 258
3.80 263
4.00 250
3.96 253
3.96 253
3.88 258
3.92 255
4.00 250
4.00 250
3.96 253
3.88 258
3.80 263
3.80 263
3.88 258
3.80 263
3.96 253
3.92 255
3.96 253
3.88 258
4.00 250
3.84 260
3.96 263
4.00 250
4.00 250
4.00 250
4.00 250
4.00 250
4.00 250
4.00 250
3.88 258
4.00 250
3.80 263
3.92 255
3.92 255
4.00 250
3.92 255
4.00 250
4.00 250
3.92 255
3.80 263
3.88 258
4.00 250
4 .00 250
3.80 263
3.92 255
4.00 250
4.00 250
3.92 255
4.04 248
3.92 255
4.04 248
4.00 250
4.00 250
4.00 250
4.00 250
4.00 250
4.00 250
4.08 245
4.00 250
3.80 263
4.00 250
3.80 263
4.12 243
4.12 243
4.32 232
4.72 212
5.00 200
5.60 179
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A

BOR M
b) (e
msec Hz
5.80 172
5.80 172
5.12 195
4.88 205
5.00 200
5.12 195
4.60 217
4.80 208
4.60 217
4.60 217
4.60 217
4.56 219
4.60 217
4.72 212
4.60 217
4.60 217
4.64 216
4.64 216
4.60 217
4.64 216
4.64 216
4.60 217
4 .56 219
4.52 221
4.56 219
4.68 214
4.60 217
4.68 214
4.68 214
4.68 214
4.68 214
4.68 214
4.68 214
4.68 214
4.64 216
464 216
4.64 216
4.72 212
4.72 212
4.68 214
4.68 214
4.64 216
4.72 212
4.68 214
4.72 212
4.76 210
4.72 212
4.72 212
4.80 208
4.60 217
4.80 208
4.80 208
4.92 203
5.00 200
4.92 203
5.00 200
6.00 167
6.21 161
9.00 111
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b
OB Rk
b) (o)
msec Hz
6.60 152
4.52 221
4.40 227
4.32 232
4.20 238
4.08 245
4.08 245
4.08 245
- 4.04 248
4.16 240
4.16 240
4.16 240
4.16 240
4.20 238
4.16 240
4.12 243
4.12 243
4.16 240
4.20 238
4.16 240
4.12 243
4.16 240
4.20 238
4.16 240
4.16 240
4.16 240
4.12 243
4.20 238
4.20 238
4.20 238
4.20 238
4.20 238
4.20 238
4.24 236
4.24 236
4.20 238
4.24 236
4.8 1234
4.40 227
4.44 225
4.72 212
5.36 187
6.32 158
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B, 70, HREE (Fig. 9) WaEPILL
xVEAMEBRTVEDHABEN b7, T4
bbh, HBREED L Y12, ZRBEOEKRE R
DEHEEBANTEEALELT, T/, fHEEH
LHIEEAYEDRVWEI ZEADORIFEIIHE L
NIzl nWbnEEZ S, FHEBREDD LS I,
WEOABREAE LT, BARBBEHNOEIZH X
NEFHFLENEVE ) ZADORIES, -
FlEVAEWEITH D, HEREA, BBLU
C (Fig. 5, 6, 7) D& 2 EFEBEHOEH
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MEAYK & <, HEKBRRID2E A RARE 2 A2 2T BE
ME2RFEEZITOALLTEVEDEEbLN S,
FRICHERE B (77 v 4 —) OBAIZZDE
BAHS rThBEELS, UL, Hlon
RETERT 2701233 5 108 A e LE
THA 59,

s ]

HERE S BEXMRE LT, HEEORT L%
HSHE, ZORBOHBOL»LEbY FTOEH
WA SR B IR ¢, 2225 BB0OR
AEBHEGA L), RBREEZ L TRO LS
BAERE 2 1=,

1) &4 DOWERE 12> W\WT 5 B0 EARE K
BOZEHEBTCThoBHFL P LSR5
THED, ZDREOHHAEERIL0.15~0 .4 sec
DMIZH o7 2, 5ZDI b 4 ZOBERE
D[] & T I3IRITER U ERERS S R
EEBIIZOBBLUL ESTHED, [H] %
(BT R 5] 0 EVEREER
LTw3,

2) REOMEFOEABBEHIESVED
HoNN, ELOHERENHHS5HEE D,
BEDOHIZETIRPLRRHE 42D, 208B
EOEREE ->THb2, LL, BAEK
HIZH s 0 EMPAD SN2 WHEBREL AL
VAN

3) —MRIZEFDERDEAREKRIIB LD
TNEDEEL, ZOMEIEBFOM2E158 0
HiEA2RU 720 LA L2 0ofkimiiz 284
ERICEETH - 1,

4) SHEEMOERBEHOLTHLBIZH =
DENHENL D - - HERE O LIEIIATIL
BRSTN, TOZEIZONTIEE S5 IZHE4
Mz 20LENHABH,

-

Maisiohy, ZHRELTREME2BHY

U HARKREREISE TILRMI%, HHA%
BRF AR E A SR R 2 5 BH OB
EbL, £, KHRIHZ2Bb-> - HEKRE
BEADERE A IR, PEESAREIE, FER
REFR, SHARBEKREBHIE, ABFEZSIRIIGL T
REMELE T,
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