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Basilar membrane
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Vowel Labels Mean F1 (Hz) Mean F2 (Hz)

iy (feel)
ih (fill)
ae (gds)
aa (farher)
ah (cut)
ao (dog)
ax (comply)
eh (pet)
er(mrn)
ow (rone)
uh (good)
ww (rool)

Diphthong Labels
ay (tie)
ey (ate)

300
360
750
680
720
600
720
570
580
600
380
300

2300
2100
1750
1100
1240
900
1240
1970
1380
900
950
940

Components
/aal = /iv/
/eh/ =2 /iv/
/ao/ D /iv/
/aal D fuw/
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l aw (foul)
a

.
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1, v/ :(Liquid) agyly, *
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(Affricate) cdule—(s,adil o
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Palatal:
sh, zh,y

Velar:
k, g ng

th, dh i t
|

Dental:

|

g5 0gud SsshSly Jue Olppeen
& + big, able, tab b
)i - put, open, tap P
& + dig, idea, wad d
$ )l - talk, sat t
& + gut, angle, tag g
8ol - cut, oaken, take k
el + vat, over, have v
e - fork, after, if f
el + zap, lazy, haze z
el - sit, cast, toss s
e + then, father, scythe dh
el - thin, nothing, truth th
e + genre, azure, beige zh
e - she, cushion, wash sh
el — gl + joy, agile, edge jh
ol gyl - chin, archer, march | ch Labial:
s + lid, elbow, sail | m, p, b, w
e + red, part, far r
okl + yacht, onion, yard Y
Skl + with, away w
sk + help, ahead, hotel hh
PR + mat, amid, aim M
PR + no, end, pan n
PR + sing, anger, drink ng
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(IPA: International Phonetic Alphabet) lall s (5,55 9l il o
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Olis sl Mol oy uolidlyT cpostil hawgs o3 3 )1kl (G BSI9T 9 (solidbgs Glolw @
095 UsS s 0L )3 sad sboul alaws O3l

consonants

IPA ASCIO

examples

vowels
TIPA  ASCII examples
A n cup, luck
a: a arm, father
® @ cat, black
) . away, cinema
e e met, bed
3" e:r) tum, leam
I 1 hit, sitting
il 1 see, heat
D 0 hot, rock
o o: call, four
U u put, could
u w blue. food
ar a1 five, eye
au au now, out
ou/ou Ou  go, home
ea’ e.(t) where, air
el el say, eight
1" 1..(r)  near, here
ol o1 boy, join
U’ u.(r) pure, tourist

SN g e+ m 2 EE B~ TE T
ﬁNNiﬂEEaﬁmeﬁZBE'—*WH-E‘W - o

bad, lab

did, lady
find, if

give, flag
how, hello
ves, vellow
cat, back
leg, little
man, lemon
no, ten

sing, finger
pet, map
red, fry

sun, miss
she, crash
tea, getting
check, church
think, both
this, mother
voice, five
wet, window
zoo, lazy
pleasure, vision
Just, large

s glalaly 0 e

ARPAbet 6)&'91559)
ASCII ssle o Wt

u.w'
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p9le
contiPuant 039 Ol Oljuo bl o @
| |
aasly L Olgseed
vowels consonants
|
| | |
Oy Lo o
front mid )back
| & 1 I ol 1
| I. .
fricative whisper "nasal
— ] ¢ o
)')J', o.S'gL;g
voiced unvoiced
§JJ 9 C o O
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non continuant

|
6»..5 » sl
diphthongs
9l L..Sl

|
daSly 4

semivowels " affricate
| | | g
W o) ] ols,
liquids glides
J o %

697

rdadg
plosives
DR
ISy Sly 2
voiced unvoiced

Hadi Veisi (h.veisi@ut.ac.ir)




Sp—~Q >0 P =K 0o Rl &+ T T S ~0 S DO

H*

N » < Hh

< BB R =5 —-

-HA—~0 >0 P~ *O0 @Il + 0 T T S ~0 S DO~

H*

N < >

< BB R =5X—-

105
101
97
117
111
47
92
112
96
98
45
116
61
100
64
99
42
107
33
59
38
103
94
113
40
93
36
39
35
44
102
118
115
122
46
91
120
104
108
114
109
110
121

7]

oL

L
L

[

N PN PN PN P PR A P

U i
u'as.E 3 <)

W C v C.Qr"-g_vi;,
H

high front unrounded

mid front unrounded

low front unrounded

high back rounded

mid back rounded

low back rounded

unvoiced bilabial plosive closure
unvoiced bilabial plosive

voiced bilabial plosive closure
voiced bilabial plosive

unvoiced alveolar plosive closure
unvoiced dental plosive

voiced dental plosive closure
voiced dental plosive

unvoiced palatal plosive closure
unvoiced palatal plosive
unvoiced velar plosive closure
unvoiced velar plosive

voiced palatal plosive closure
voiced palatal plosive

voiced velar plosive closure
voiced velar plosive

voiced uvular plosive closure
voiced uvular plosive

glottal stop closure

glottal stop

unvoiced alveopalatal affricate closure
unvoiced alveopalatal affricate
voiced alveopalatal affricate closure
voiced alveopalatal affricate
unvoiced labiodental fricative
voiced labiodental fricative
unvoiced alveolar fricative
voiced alveolar fricative
unvoiced alveopalatal fricative
voiced alveopalatal fricative
unvoiced uvular fricative
unvoiced glottal fricative
lateral alveolar

trill alveolar

nasal bilabial

nasal alveolar

approximant palatal

4

IPA j 5, laisl aide

Hadi Veisi (h.veisi@ut.ac.ir)



JUSo 53155 9 (oulidlyl — ol (bl b (L] e

19l ombihion T e

IS (5o joleie @ Sl () Perro s (Lol) pero sile ilols” ©

\\\\\\

.

\\\\\

(Phonetic Typology) gl swlidios, ©
>0 BlsT sdgi )3 USLe 9 il> (sogius (S SEmlSe 53U pwoglle ©
N jige b0 (12l 13 s (g0 Ol
Cawl 23S oo S w9 So (Length) juis  ulj ol slaasly s @

ol 23 LT wolas Ls 9 039 wluss Lol b bl ay (w)l8) kaado s (awss) kado wlels o
S gb 50 151 )30L 58 Hluws Laedl elos ) kado a5 sl

ol 03 23 300913 S amil 9 b AT Slouo @

(a2 SUsS ploi aik) Wy 3T 9 buwT sLOLS U3 (ToNe) yorg p) pmss ©
348 sbrl slise Jolas 9T v e ) (Tonal) ialgs slapb) o

(ol oalgs ) olssle Sius wb) vs Jle ©

LS &y e J2da5 S eues O

b 5 ma a3l e )

o R ma ausll s Y

ol 5 ma o3l 4155 i

oS b = ma il Bl il ¥
U

Hadi Veisi (h.veisi@ut.ac.ir)




0 0.5 1 1.5

4000 ' o

£ 3000f AN
>
2 2000
Q

o ]
g 1000
w

0.5
pjll (/P ih HO Time (seconds) Spjn (/Sp ih no

(Allophone) 4 s3719 ©
zls S sl Bil i glacdl> o
1P/ Glswo:) Jlo o
pin ojls o

lgn Sgpiie b > Aspiration b yies
spin ojls o

(.b.J.c.) kill 9 (QJ)) like B 1/ E" ¥ Jlo

697

S jausis )> JSie Sl @
LQAJ;C|9¢».QU$)SJ.\A o

Hadi Veisi (h.veisi@ut.ac.ir) °




JiSew (331251 5 omlidly] — oy iy b 2l | g )
.o o Siulgigh | T \

(Coarticulation) suu giaa ©
35135 0 23U 0 p1 ke slalawo OT y3 45 a9

Did you hit it to Tom? do> :Jlw ©
/dihdyuwhihtih tt uw t aa m/: ol laals o
/d 1h jh ax hh 1h dx 1h t ix t aa m/ :3 g4 e cagib a5 laals o
did you ,y/ 3l L /d/ Sas el
YOu o 4 4SS a/u/ ials
hit it ) aSly 90 oy /A 0 (i35
10 5/ S5, Sly g g ials
it to yo /t ((oUgd) dddie gt yidlS

(psSzee) poSolito o ybly T 2 g )b Jlio @

Cai

Hadi Veisi (h.veisi@ut.ac.ir) 6




Frequency (Hz)

. il Gl s sl sias il O
29lme STy Cuio )3 paame 2 BOgS0n SLj pSb @
get o.debt betsjlyg aw j5/eh/ saSly )5 LF2 ¢ F1 &oglav :Jlie o
T 15 )3 wslis 0
S (5o e %5 9 Soil () Shol g5 oy aw HSbles woleT zls aw o

4000

3000 |
2000 f

1000 F

bet (/b eh t/)

Time (seconds)
debt (/d eh v/)

1.4 1.6 1.8

get (/g eh )

(Perseverance) coliiwl sadgsoa sl
a1y s Olgseod |33

Hadi Veisi (h.veisi@ut.ac.ir) °




il Gl 5o sl iaa il
egg ghead .ebb 5 aSly U jl s Dolaze sAOIgod : o
Olgon— (bl 1y J35 13 UF2 SF1 s (B3 S Gl

(Anticipation)pais sadesea sl
Olyseod s 4STg |33

4000

3000

2000 '“TI

1000

Frequency (Hz)

1.2 1.6

Time (seconds)

ebb (/eh b/) head (‘hh eh d/) egg (/eh g/)

697

Hadi Veisi (h.veisi@ut.ac.ir)



