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1.1 (The Organs of Speech)
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2.1 (Ladefoged, 1975)
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(nasal cavity)

(pharynx)
(epiglottis)
(vocal cords)
2
(glottis)
1.2 (Speech Production)
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2.2 (Witten, 1982)
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2.1
“ ” 3
(Properties of Sounds)
(Activities of Speaker) (Functional)
1) (Properties of Sounds)
Otto  Jesperson
“sonority of sound”  sonority (loudness)
(length)
(stress) - (pitch)
(acoustic
intensity) (acoustic energy)
sonority 2.4
2.4 Sonority

(Ladefoged, 1975)
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2) (Activities of Speaker)
Ferdinand de Saussure
(degree of opening of the sounds)
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(Explosion <)
(Implosive,>)
(<>) (><)

Maurice Grammont Pierre Fouchi
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R.H. Stetson

(chest pulse)

3) (Functional)
(Structure)
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2.1

Pickett (1980)
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F1 Ira
F1 a
F2 I
F2 ,
m m
Abramson (1962) 2 "
2 2.4
2.4 (Abramson, 1962)
Hight Vowel i i a unn w
Formant 2 2100 2220 1380 1380 720 660
Formant 1 360 300 300 300 360 300
Mid Vowel e ge Y YY 0 00
Formant 2 1980 1980 1200 1260 840 840
Formant 1 540 480 540 540 480 480
Low Vowel E E a aa
Formant 2 1800 1800 1380 1380 960 960
Formant 1 780 720 720 780 660 660
(2535)

(F1)
Fl F2
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2.9 5 (Abramson, 1962)
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(time

domain)
(frequency domain)
1
200
80 1 (" haughnessy,
1987)
(short-time window)
(analysis frame)
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1.1 (Windows)
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3)
(frame rate
)
2
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()
(rectangular window)
1, =01,.,Af-1
. ‘{o, othervise (2)
(2.1)
2.11 (Witten, 1982)
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10 20
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Blackman, Barlett, Hamming, Hannmg
Hamming
(cosine pulse)
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Crossing)

2.1
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(acoustic energy) (Zero
()
()

B2 (23)

10-30
E(m):'hé[\v{m) (- (2.4)

(N (windows function)
()
(2.4)

A A
E()=Xg m) o - ) (2:9)
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(magnitude)

2.13
“four” 1{!
Ir]
2.13 “four” ( Deller, Proakis ~ Hansen, 1993)
E(m)
Energy
Time
2.2 (Zero Crossing)
(Algebraic  Sign)
(voiced)
(unvoiced)

2.14



(2.6)
2 - il 1sgn{s(»)}-sgn{s(ft-n} (2.6)
ssnt=1 ) 2
(28)
Z\O) :_1 :my_N+1|Sgn{s(n)};\sgn{s(«'l)}l (n-n) (2.8)
() (windows function)
() N
2.14
(Rabiner  Schafer, 1978)
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|
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(spectrograph)

31

G(/):]. Oe 121,41 (2.10)

" (Fourier Series)

)= (211)

G(r)=)g(Ye-W dt (2.12)
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)

, (Discrete Fourier Transform)

?(«) = (2.13)
G(r)= fgM e (2.14)
2.15 (Witten,1982)
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FREQUENCY (kHz)

2.16
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(wide-band spectrogram)

300 H

(narrowband  spectrogram)

(Rabiner ~ Schafer, 1978)
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1 (Arithmetic mean)
(balance point)
(average)
2.15

X:xl+x2|<lr-+x,v (2.15)

2, (Standard deviation)

2.16

n,-\lr X :X (216)

3. (proportion) (percent)

1
100
F2-Trans [df, I 1 [ |
2216, 2120 1092 F2-Trans

5428 100

T~ 1
5428 5428 5428

40.57 :39.81 :19.62

4, (Ranking)
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(2.47)
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