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SPERCH PRODUETION ©

2 MODELs oF SPEECH PRODUCTION AND HEARING

referred to the literature (e.g., [Fant 1970], [Flanagan 1972], [Rabiner, Schafer
1978], [Picket 1980], [Zwicker, Fast] 1999])

2.1 Organs of Speech Production

The main components and their functions are:
e lungs: the energy generator,

e trachea: for energy transport,

® larynx with vocal cords: the signal generator, and

® vocal tract:
(Pharynx, oral and nasal cavities)

the acoustic filter.
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Figure 2.1: Organs of speech production
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10 2 MODELS OF SPEECH PRODUCTION AND HEARING
a) 0 20 40 60 80 100 120
t/ms —e
b) 0 20 40 60 80 100 120
t/ms —e
stop plosive voiced

("burst")

120
t/ms —e

20 40 60 80 100

Figure 2.3: Characteristic waveforms of speech signals (each line = 100 ms)
[Vary et al. 1998
a) Voiced (vowel with transition to voiced consonant)
b) Unvoiced (fricative)
¢) Transition stop-plosive—vowel
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The Speech Signal 21
TABLE 2.1. A condensed list of phonetic symbols for American English.
Phoneme ARPABET Example Phoneme ARPABET Example
Al Iy beat n NX sing
A/ IH bit Ip/ P pet
fel (&) EY bait n T ten
% fef EH bet K/ K kit
; I/ AE bat b/ B bet
faf AA Bob /d/ D debt
I /Al AH but g/ H get
| /a/ AO bought /h/ HH hat
fol (©%) - ow boat Fiil F fat
Jut UH book e/ TH thing
/ uw boot Is/ S sat
1ol AX about 5/ (sh) SH shut
Vi) IX roses i A" vat
/3 ER bird 10/ DH that
faf/ AXR butter lz/ Z Z00
fa¥/ AW down 12/ (zh) ZH azure
fa¥f AY buy &/ (tsh) CH church
¥ oy boy /3 (dzh, j) JH judge
A7 Y you /m/ WH which
Iwl W wit il EL battle
Fivd R rent m/ EM bottom
'l L let n/ EN button
m/ M met T/ DX batter
n/ N net ¥/ Q (glottal stop)
|
; .______________._..—-—-PHONEMES\
VOWELS : CONSONANTS
I
E FRONT  MID  BAGK DIPHTHONGS
iy a(AA) oy uw) av (AY)
! {{gg} ] 3(ER) uUwH) m
i 8 18 (AH AX) O (ow)  a*{(AW) WHISPER
i BIAE)  2(AC) eY (EY) h (H)
|
EMIVOWELS
| S AL VOICED UNVOICED AFFRICATES
LIQUIDS GLIDES b(®) o) § (WH)
w(Ww)  r(m) d (D) M ¢ (CH)
HL)  y(Y) g(G) k (K)
| ' FRICATIVES
| NASALS
| m (M) VOICED  UNVOICED
* n N} v (V) L(F)
| 1 {NG) 5(TH) 8{THE)
| z(Z) s (_S}
2,zh (ZH) &, sh, {SH)

Figure 2,11 Chart of the classification of the standard phonemes of American English into broad sound classes.
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3.3 LINEAR SHIFT INVARIANT SYSTEMS 3%
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