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Investigation of Formant Structure in Azeri Language Vowels in Azeri Adults Aged 18-
24 Years Old
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Abstract

Purpose: Formant structure is the most important acoustic characteristic of vowels and the
vowel is the main center of syllables. Therefore, an investigationof their formants structure is
of great importance.The aim of the present study was to investigate the nine Azeri vowel's
formants.

Methods: The present study was a cross-sectional and descriptive-analytic study. The
participants of this study were 50 (25 males-25 females) students of Tabriz University of
Medical Sciences with their age ranging from 18-24 years old. The fundamental frequency (Fo)
of /a/ and /i/ vowels and the first, second, and third formants (F1, F2, F3) of nine Azeri vowels
were determined with using Praat software. Statistical analysis was performed with SPSS
software. When the data were normally distributed, independent t-test was used. Otherwise,
Mann-Whitney test was used.

Results: Fo of /a/ and /i/ vowels are significantly higher in females than males. /ee/ and /i/
vowels in the both sexes, respectively, have the most and least F1. The most F2 in the both sexes
is /il and the least F2 in male /&/ and in females is /o/. Also, in both sexes, the most Fzis /i/
vowel and the least F3 is /@/ vowel.

Conclusion: /&/ and /i/ vowels in the both sexes, respectively, are the most open and closed
vowels. /i/ vowel in the both sexes and /&/ in males and /o/ in females respectively, are the
most front and most back vowels. The roundest vowel in Azeri is /@/ and the most spread vowel
is /il.

Keywords: Vowel, Azeri language, Fundamental frequency, Formant

Received: 2017.05.10; Accepted: 2017.11.13

ALY GA ub) &5)‘“ QYL"”:)}‘. J° ‘S)ST ub) ‘_gl.b 45‘3 &5‘ o)‘Lw )L}’.&Lw ey
Do B Bl T dinly agl Tg s 505 Tows (5 Jaillpl a5 pate aiiy g0l dilows oo
P ojle cwyp plply calxe Lol 55 00 aSTy 9y sl b aSTly 6&»»95\ S 79 g Slojle LSl :Bas
6).'>T 6 &Sle 30 (sl gosle ¥) lojl Jbizbo cuw,yp iogh ol 5l Baw copl ol all oo g0l Camnl glls Lo aSTg
b o0 b 6)51 OYLS )5 0

—0,0Y0) ;a5 0+ aslllas cpl )5 GBS CS,0 Sg (leli-hogi 5 ahate aslllas Sy 0l dslllas towy 2 h9)
g 1Al g /1 o aSly sarly WilS )5 .wog Jlo VA-YF iw salols jo 5,0 (Sip pole olSisls oybgamisls 51 (0y;Y0
oolil b ()Ll (slo Jolowi 5 5 b Jelodi 5 e (PTAAL &y 1581 53 assi ()30 5 S5 3 s 5 90 5l e
N5 SDyge p0 5 Sl sa3l 51 (il @ 3l mosls (g 193 Sjgo 40 2 dy el SPSS I 6

A oolawl (Mann-Whitney) g e o995 5! sl 259 5l ooy jog

(o 98, ,0 0 il glael s aSly.cul s e 5l YL (s loline yobo o yby yo NI ofaf (s aSTy Gl uilS )3 :laasdly
Second Formant . e axiee First Formant Frequency (Fi)cpieS ¢ cppcin sl iy

Ry i 90 4 48 Cyaizmad Sl olOf Uy 4o gla@l (o ye o F2 o iaS o [I i 90 o 0 Frequency (F2)
il oo D] a1y (o 2S5 /1] sa51y third Formant Frequency (Fs)




http://jpsr.mums.ac.ir: alwe ol

(\qu QLAMAJL)) Y o)Lo..':: -y 0)5¢ 7% G‘w‘ﬁ’ 9 Gi'“’f‘)'f [n9J.C AJ.?(A

5 oz 90,0 o IfaSly s b aSly o Sy 5 55k i A iz 90 2 o [il g el aSly (g S Az
03 7S o 1B 6,31 (5 aSly 12 50,5 oited b 4y 3 e 5 2 P et S5 A 65,0 10 5 s ye o faR] (s oSy

ol o il s &SIy la T o

o3l sl ilS )5 6,31 )b caSTy 1 gl lods

slp.banafshe@gmail.COM. s ,saie aiiis 1 ghamo o 99

Ol K ple olStils o il oSty (yole e coleld yra Sl o5 e]

OlRlOIAS <0l s (St pole olRails ¢ L25ulss 0aSails ¢ Glo jo LS 09,5 el )| (ol S (552l )
Ol el el pl (Sip pele olfiils ¢ pidesly oaSiiils ¢ Sloys lisS 05,5 (6 iSs (smiilo-Y

Ol b cplions (S pole olfails ¢ L2555 0uSLiils ( Mae (oras (i5uly Dliins 9 50 Y
Olrl e s (S pole oliils ( (LaSuilys Sl ¢ Slayo LS 09 5 el 5-F

o5l (b3 gl L (First Formant Frequency)
sosle 5 0by oo e 5 sl Zomdg b (F2) g0
NF) Col LL3 )| jo lacd o9 08 35S 90,5 L (F3)pgu
S e K5 g o3lail goaims Hlis bojle pl (A
sl glyls @l o8l o Sgo s g s
S sl ol Jlis 4 ol iy sl LS00 b 252
S L o5 sl sl ls calizes ol 31 jo 5.5 asTy
Comnd Ao oo (SL <ol 0,8l gden j0 a5 gha ol
FssF1 0 F2 slocas (VO)aew!l aSTy slaojle L
S w48 ol 8l gden jo oSl alg a0 F1ow
Lol (nl inlpl sl plp WS (o0 oI5 ol 015
blas )50 5l 6,k slow SO auid [0 cago S5
(10) 4 oo L]
saSly V- F3, F2 JF1 Barney , Peterson
o] 30,5 a5 g Sy « 535S VE o 1) ST
Gl ) aSly ;o oads 0gi Jgo zoo Sle Ceond
idgh o Forner s Kent .(V#) wis 5 eolawl Judos
P o | Sl STy Ve glojle Candy ali
W53,5 oy aSly aday cdl> (o 1) 5 9 9,0 «SogS
—ojle jlis Lole i dE Comsg o aS ol lis s
Opeh Gk (VY) cwl Sl (Sl b asTy sle
3 eyl gbasly gbaojls polie sl goese
Ol o (aghy @l ol (505 5l 208 (VLS 50
88Ty ;0 V¥ 51 ol iso yoFalF1 ol s gassls a5 ols
G/l saSly ;o ¥ 5l ol 5o o /1] saSTy ,o MO G /a/
ol 50 Olass cpl (sarals g 0g0 /1] saSTy 4o VIV
S e 50 g 1] saSTg 4o V+I8 b jael saSly 4o Y/A
Sal Cows a0 UL gaSTg 0 VNN G @] saSly 4o YIA

AR

douflo

4 48 0gdoe ddgi (plhe (Seo sla)l il ST s
(Sye sl 5l ool odgi Dao (V)aksS o Sgo
S9bisr St s lacd S 5 0L W)l b cnliia
g Glgl SO aSTly (V) wles o ol |, aSTy g
Sl g 4 192 Oz ol sy Ge 0 a5 cul sl
%5 297 5 LS Wi (slimme o (S5 g sl S
5 wnsin S5 |y Lrw s 5 35,0 STy (T) S
Ol sslre slaglszian Sy pae 4y i slaSTy slalls
e asly alsl el @550 calpbs (V) 0900 58
by 45 (gmie ol (pg; (S (olidls] S abais
i B3 oo i | oad wlgi aSly ol 3
aSly T adss plKin 4o slisS sloplail Condy (soas
5 S s Sy et L S (P D) el
Cootl (F)ela)] lojle JLsle baaSTy  SiwsST
Ol Laily) a5 058 o0 asie S5 ol Sl slojle sl
S 40 odigid Jawgy aSly el gl 5l Jol (g0l aw
(Cooyd) o3l aSTy SO oS yuioman (V) 350 o0
Tatham , Ladefoged .(v & V) s ls S o] slo
Sl a5 s S ole (1) Strand (Caruso 4 (A)
S5l se aSTy STyl g (Kb (saaites (ks ssloslo
Pl & i o asTy slaojle (dl Cosl 5 (A Q)
O WY) el oo aimey ol 5o (ool slo g
SeisS T ($351 85 Sl (Fgo s 1 Sla> b cojl
w4zl o o o wlg Jsbo plSin o ¢ g0 arte
5O odd WAl g w2l pl L(VY) 0ed o0
Ngb oo ol ald )00 4 aSly (S 8 uly e
Jol gojle .l o3l iz gl)ls aSTy o (F O AY)



http://Www.mums.ac.ir : sgie (Soy pgle olKails colu

"'LS)‘S] sl aSly slojle Lzl - ol ,e dilons 00w

3o s §) B (StusST WS Gl
A Y) oS
\A‘) d‘o)L..u )L._'>L..u R g}“‘bﬁ)" U"‘ )‘ ddﬁ u_a‘))l.u
Ok 6,81 GYLS 5 50 (6,51 6aSTy A 0 (Jol o5l
Slr g o5ke pal® 6,31 (b sl aSTy (sl ojle sl
QS oo Codled an Qil)oafkfil)fsu)ogoﬁj.ﬁm

Al s g g duko

IR P9
ploil il o 5 sabia S5 4 alllae
VALY 55300 aaddllae ol 5o oFasss o8 5 .cdpdy
D33y (3,aY0 ()3V0) oyl 5,3] sailjee sl
Sl o G o b ool e85l s RS aised i)
asdlas Sledbl 5l pols dslllas diged x> Cpuusd
Jse s 51 ealiceal b (Y8) ws oolisl il San 5 ylims

10 Glas OS5 A g3l Glg g ) Aiged mr e
stj)f 9o @ ,O ‘/‘Aj N )L;.xa s_‘a‘)m‘)‘d&.ns
&9 005 Geend VA 3505 05,5 93 Egeme ;0 diges
anllas ol o i 00 ba Las e LialS glacs 4

A oals ;,S)...u

2

[Zl_% +Z, g J (s; + 522)

= -

(;l~

(1.96 + 0.842)% x ((0.05)2 + (0.08)?)

= 27.
0.05? %6

ol,8l jogs ailijen ¢ Jolds aslllan cpl 4y ol 3l 04,9 ,lse
PS5 s Fso s (b sle Sy g oo LS8
3979 9 (el yuf Dgo (Juld 55 (gl 5l g e
5 6L g (ol s b Lo o JSto 43657 52
oalauwl 0,90 sla,lnl g 01,8l slos (gdiged 528,
~Culd; p 2 s B Sledlbl sanlitn i iaghy cnl o
Py 4 e ol o FanlS oKiws G g SN (sl
Dy SONY Sgo s oKiws o ¢ Praat sl
s 4 gy Vg Joli g0,8 SOl el
o b LS 5o (6 5Lony 4355 5 99279 ¢ K9 iz
Slae 039 (b (AT Sz g IS 5 (oiiS

Yy

Ol o lans lawg ool pleil iag3 0 .(V0)
39 SeisST calises sl ol sl o e oSl
b VLS iz g0 50 Gl g slaog S
S Sy yiuian a5 sl lid ol ael cews 4y Sl
O oI L g Wil (oo (Bl ol Loyl VLS )5 Soe
Gk ((VA) 0SS o s Lo Vo0 s o3l o
Sl sloosls 65l 4 a5 ol San 5 ol Liagh
sy ailes plKis [0 Do Dl gl uilS 8 ol
I 5eSils G a5 0o (Lt b T gy s g
Ol g 0l Sery et Dolis U 9 ploye sk
5 oo (V) Cunl loge 5l yais b 50 (Kl
30 slaSly slad ¢ slojle JLle s @ a5 o) Ke
~aSly aS Wols Hlas wiog Al o8 )b seasTy
1] s aSTy aiin il 3 o 208 sls [ 5 /8] slo
9 (RAOd (1A g 00 8 (VL sl
8] aSly eizmen ol )b 0l 4Ty oy oo S
38 o5 85Ty 0 505 5 G o [UL &S5 5 00550
4 a5 oolj alae awgi ol plodil yiogh o (Ve) Cul
o) o 63 laaSly pgs 5 sl (S8 sanlie
iy 4 Rl g 1] saSly wgr oo axSlsy G
sl 1l 410/ slaaSly g F1 jlade i 5 o yieS
(VV) wog F2 jlade o ytien g 0 yieS

Sty 4 Jols a5 ool 51 YE Lls 31 o
(V) LYY) aib oo olyen YO 5 Q2D U0Y 0 Q)
(V) aiies alie o)l 5 6,31 L; ,o STy 2
Ol 50 (g 95,185 8929 (oma )l b ;0 05Y B (sl 45T,
glis,l ks 5l asTs @ ol Lol slaailis s 3529 (5,51
1108l (o 25 0)lse ol locd (535 5 oy ol
B 00 S hwgie iy € 00,008 iy (s
g U 035208 Gl A 00 7S Gl iy
dawgie copion 0,8 dhwgie (s 0 3,5 s
B 4 S FXICUR SPCHERIUWE: - DK SPCHNPRNEIVE (I 1
Camotl LIS slojlo JESle cym 5 BV & (YO
a5l oo
Olore 4 slojlo JBlo (5970 5 ot B 4 4295 )
b aSTy 5050 (shaseio
SeiwsS T sl BT gl jloue slaosls 3459 ool =Y
- S5t ooprenlin s aile all slalS plad ¥
LA iz 5 o b canslize) loaSTy (StosST (sl



http://jpsr.mums.ac.ir: alwe ol

(\qu QLAMAJL)) Y o)Lo..':: -y 0)5¢ 7% G‘w‘ﬁ’ 9 Gi'“’f‘)'f [n9J.C AJ.?(A

Stamlio Coz e L3S IS (o) p 3y90 Shy
O3y 09,5 99 o sl ojle LS le g il (S8 (S0Le
b @5 Sl ools o5 1095 0 Djse 0 s s
oo o33l 5l wyge al me p0 g St Togesl )
gl 5o bl o delog g 4o plad ol ool
VA a5 SPSS [58le 5 biwgs g /40 (5 ks e

el

laazsly
JL VAT s so5b jo LS 50 0 Lol yiaghs 4o
DLl Sl idg e e 5 ) o] 5 o a5
VA 9 V8 G5 ploye 5 01 09,5 (o Gliee (2 yeS
99 2 ;0 0aiiS &8 b ol s Gliee (i 9 Jlo
S g bl slo s Lolul 5 0g Jle YF 09,5
5 Ol 09,5 93 ;5 b (W52 (S0l o s )bline
Slp b iS5 o Silo (P<e/+ 0 V) sl 0959 o)
oS 2 eSle) 992 (B 5l eS plojpe o STy 90 58
s WY s 4 oy 5 ploye o fa] a5l saly
5 ooy o i gaSly gl (uilS 3 Silee 5 YYFIOY
S iored (3 YYAUND g \WV/OY e 5 )5
YY) Uy jo i GaSly 4 bogsye o laie o yion
Al )i G e

i S8 4 aSTg o sl F3 gF2 1Sl
)‘J-QA L}"J"‘J? u.))...m..g Sl 00 00l ul.m.: \Jg&.?- B
o il g lael slaaSly & by s 9 o o F1
5 oloye yo [ saSly F1 jlaie) cunl abgs e lolS
sasTy s bgye oo ye 5o F2 jlaie 1 e85 0yt
~aSlg as by ye U5 50 9 (V- 0V/D) [l g (YA 20I2) [if
5 Oprian Sl OVEY/F) fOL g (YOF-19) [ sla
Powyal B saSlyF3 laie s YVVFIA YAYS/Y

Jsl ol sauslin Cyz Y Jooz slrosls ulwl 4
44255 bl g 0loye 09,5 98 (o b &Sy pgm 5 90
Sl IR 0 ;JﬁLD.: s..L.uLtGA [0 )‘ ).o.w-u p )‘..\.{LA dig‘

Yy

yaite (Byne) oS dhwgy LS (aiged Sy s 358
dao 05 srmd el JLre 45T 0l 48 F (095 5l 0l,4
ooy S Sy a 2Ll ool o oe (Sl b))
pae 39 S 1giSs pas iz g G b ceslio (o029 25)
Slaasd) @iy 5 (eousn) b Gamels 5 cuso
5 (ks (b (so3g95e 9 (o9 CS1ESG pus saih
axgi O ¢ b3 Jdous Cigis o Sogll i) lowo CuaS
g3 culs, aslllas yo HEaLS 8 15 6 alds (YY) ul
S sael cals) 35 Lael 5 (9908 JeeSS L )
S o oKiws lawgs ol 81 glas (gdiges . aisls oyl
Julos Praat ge oo 1380 6 5 lawgs § laus SONY
Obgzidls dsllas pl yo sasS &S i ol 31 (YA) o
wlllas ;o &S0 gl Wog S (Shi ple ol
SRl Al e pa szl sogmu 5 SReg Slaal
ES i sl caidlge @Ml 5l e ad ol oS &S 8
S5 55 6 S Aiges ¢ SN dal ol JaSS g aslllas o
L 4S50 5| 6 S5l sl g Do g eyl Laeme
oBiwd puimed (i pdy Sygo oad bas glas o
5 8L3 les 5l g il Yo galols 5 Sgo Lot
G Olds ailgs g aSly le oy, laol jo.cls
OB oanS S b il g ol e 00ld msgi BeanS S L
Gob L1 A 5 /1] 48Ty 50 5 plaS o b s s diulys
o S Gl a4l 0 Do 4y 093 Jole ceug) 9
ol Soley b aSpy SO o a8 el 5550 ()0 OllS
“ES 25 bl Gee 59y  eivg: o ol (5,51 S5l
asS 2 5l S el (ol (Yo )ad o 0ls 1,3 Tas
b o atwlys Bauses b sl deosls Ll jo IS
ilyze gl g sl e JelS e cule, b 1) olols
YU sasls a5 ogoas >k [0 <l o olads
S 5,50 (5aSTs a5 CBlaS 09z g (glasdS 155 0 Liiul
YU Jir]  Joles SldS ol 0,08 )13 canlio @b o
Jafor/ Jure  J[@raen/ Jer/ Jar/ Jeer Jfor
WJoe slzl o ol 555 50 0929 &j50 yo g
Sl salols pae daaSly o 5l SolisS by Jals
szl o9z lalS uilss 5 laaSTy e (ol
= S5 sasl izl 5 0 (e 00ls gl Ioazme (505
IRV
5 osls yogs a5 lal daosls (5)9laes 51
—9l 3al 5l ookl L 0)lse plad yo (b a5



http://Www.mums.ac.ir : sgie (Soy pgle olKails colu

"'LS)‘S] sl aSly slojle Lzl - ol ,e dilons 00w

OU5 9 ol o B 050 SlalS o Lg);ﬂ sl aSly slo o3l . Siloo duolio 1Y Jgu

pow o3l P9 03w Jgl sl
. o3 oloy . obs oloy . o ole
)'.\M _p . . )‘m _p . X )‘»\M —p . .
29 (0 29 (0 TRY

Py Py £9° Jo! Jsl aals’ 50 a5
[«+Y YAYYIY  YOVVIY ofeee Yvva ARINTIN ol s APOIAN - #YO/FY Ifeer] yolael
LYERRE Yasv/f  YVY-OlY ol s YYV\VIY YAAAIY ofeee OYYIVY  FYV/OY Ifer/ yslel
ofee e YVNZIN YAYPIY ofee e YOof-/# AREAAN ofee ek YAONF  YYA/FA Ifirs o i/
AARES Yv#aly  YPYY/IY iddd VYFY/F ARNAVA ARRES OVYIAY  FAYIAY Ifor/ 4o lof
[+ 20 YYYFIA  YPeolf LYERRE \YPYIA VVao/7 ol YYFI00  FYAIDY Jarl yola/
c[A-Y ATAR VAR S AAVIN ARAKS \FOOIY YOAY/- o[- 0F foa/a7  fygiva [furae [ ,olul
IYYY % YOAANIF  Y#PY/- «[AYA \YY-/A \YAQ/- ol e Y AATAER SR KR VAUN 1Yt ,elY!
[+¥1] Yfaa/f  YOYY/# AARES AIARIAY VFa0/0 ofe Vi MVAYE  FEY/fA [[@raen/ /@]
[+ ¥ YA/ YPARIY R YA+ /7 A RAVAY <\YA IARIA N AP lafar/ ys/al

3y Grell b g B > 0 Sl 4 by
&Sy Gl 5B o Sl 3550 )0 pol> g
L850 sla iagh b bwl e fA saSTy 4y oo i/
OhSer 5 lans iegh wiles pol> iegh jo 09
W 4_?93”/ 5/3/ &Sl ¥ e g5 aSTg yaedS isw o
LMS|5 GALQJ ul)lio.m 9 (GIeTe YRR 4O 6’5 OA) S
8 5503 (g 5 AT +) 2idgr 4385 )18 (o 20500
5 )l 0L 5l eS 6581 by 4o iz g0 o 0 b
g o 3 i 631 ol o aSly (o JU
ol 5 S 30,5 o,lil 50 M a5 jebylen

-o3lw) aSTy (o wyais sl uils 3 Jeo sle
L ol eyl g oasms las Fi.o) W, oo b (o
P Ll &Sl 0y o (Sse lme (S8 S ol
S8 gl Jis a5 wb el b elis)l ax
sloasly o F1 cplply b oo (2als F1oaly 238l
@S (V) ablige yieS ain slaaSTy jo 9 fiien 5L
F1 Slade (p yieS g o yiden ol lis aS Lol iagh
azd) 6,31 by o ool yilie sla gy b bl yen

Y

5 1oy 09,5 90 o 18] (5415 g a5 1Y 545y
STy plo jo Jg obb s ylobae bl Ll 5 oL
0dy8 glay il go ¢[00 3 eS P laie aSl cde o
A5 5Leg)S 99 G pows 5 P93 5 Jgl sl B )0 0u

G5 Azl g Sy
62515 95 sl W B Samlns ol gy, Sl S
F1 oSl 0,91 cass a5 g by 5,30 81,8l 4o il 5/&/
)L:J S0 INLY gABL' L ‘_g).ﬂ UL’) 645‘3 1 ) F3 5F2
O

o B eSSl G 85 0l (LA ol gl s
7y silel Jbolie sl oy 5 ol sal
(Sl By 31 s b5 Gasl GuilS 3 SSle)sls
5 olins awgi sad LF s b Lules mbli ol
Ok 53 Ol 5 g3l 5 G en g Gaee 5 O S
(Y og JLs s o Lal gToran o (v« -VA) w6
oz 99 0wl 8 eSile 5o 80 gl e



http://jpsr.mums.ac.ir: alwe ol

(\qu QLAMAJL)) Y o)Lo.,.':: -y 0)5¢ 7% G‘w‘ﬁ’ 9 Gi'“’f‘)'f [n9J.C AJ.?(A

500y 5 (F3 (0 yaS) 18] 5,51 5aSTy oo S
O 4 4z g5 b aslbige (F3 onyzan) fif sa5ly lag]
oasly SG58 gaasin gl 4 slojle,Lale owlul
Sz ol g 0 odel Cews 4 Oledbl 5l gy o
13 STy (gl Lo 4 ataly Syo VDS Loy
3,5 solawl (6,31 oL

Gmlie bl gany slo laghy lp Ololpin
whlides g gl 0gF glosl 5 (S8 lo (S
s g Jloy ol e lojle slo (Shs s amlia
"5 et oiwd lo )l 5 Fyo lo o]
s 1og 5 L ol Bl (ganlio g (39l oyt g (Slgrd
631 0L 50 srmb sl Dl (3051 Canss 4y 5 (LS,
il e

&lw
. Samareh y. persian phonetics, phones and syllable

structure. university publication center 1999; 2 : 8-
9.

. Johnson K. Acoustic and auditory phonetics.
Phonetica 2004; 61(1): 56-8.

. Pefia-Brooks A, Hegde MN. Assessment and
treatment of articulation and phonological disorders
in children: a dual-level text: Pro-ed; 2007.

. Ball MJ, Grone B, Ball M, Code C. Imaging
techniques. Instrumental clinical phonetics 1997:
194-227

. Boone dr, Mcfarlane sc, Von berg sl, Zraick ri. The
voice and voice therapy 2005; 23.

. Yunusovay, Weismer g, Westbury jr, Lindstrom mj.
Avrticulatory movements during vowels in speakers
with dysarthria and healthy controls. Journal of
Speech, Language, and Hearing Research. 2008;
51(3): 596-611.

. Ladefoged p, Johnson k. A Course in Phonetics
(5th). Thomson Wadsworth 2006: 123.

. Tatham M, Ladfoged P. Vowels and consonants: An
introduction to the sounds of languages.
International Phonetic Association Journal of the
International Phonetic Association 2009; 39(2): 235.

Yo

2 FLjlie ol aghy jo (V) wilios (503
JY | del J@l qui Jol jar Jal Jael slassly o s e
ol 4@ Jel yai Jal Jeel slaasly s obs 45 o i
S5 gakols 4 F2 09s oo yiaS s 5 a0 11 JYT JU/
2 il 09500 borye 0o B (oo s (S
(Y )og anles i F2 o jlaie ol 5oyt aSly ax
5 (V) oolj iblae sla iy asilen ol gy 5o
byrye oz 99 52 )0 F2 ok (0528 «00) e
S 5 09 el STy o iipden &5 I saSTy
8515 4 by po |y F2 jlaie (5 265 a5 00l il gy
25Ty 4 by o) Se 5 (sdazme 5 (5,31 (b 2 /0
o2 03,8 AF iz 93 2 55 (o)l 0Ly U
@ by (loye g0 ol gy yo Fo ke o pxes
10/ & Lgyye ool alae imgh aiilen obj o 4 f2ef
Lol 0als 5,155

L5y o byl (Sass S 5 ad U LFs lai
So0,5 L Fa i (e oS bl oyl iy o
5 5=0l8 F3 aal 50,5 a1y az,0 (i 010 3325 o
() aboe Gl Faoasl posyins aSly ax
5o 0 50 pol Gheghy o F3jlie ot cnlals
@ bgrye (V) OhlSes 5 goeme (gl wiles iz
B 5 ke e g 090 1] s aSTg (500 S
UF oSy & Lgipe oS iz 99 2 )3 5530 haghn
30 ol e oy B saSTg 4y bgy oS3 00 3,155
~aSTy 5 S92 g0 Sglis Sle 4y )55 00 hagh b Lo gl
Oly 5o o Sl (o) 5 630 0y 50 4 bgye sl
05 0 4S5 (250,55 9,05 0525 1] 0,5 5aSTy (ol
il o U 4y Logs o oo 3

OReo b pol> Ghagh Syl oS Coul SO 4 e3Y
Sloojle (o) 2 4 gy ye a5 03l 5alh0 Lawgs ou plon
Sole g 4o a5 asbe ol dYV)) el 6,31 ol
3 pg Sapd S8 ool jalhe lagh IS
el 00l dz g3

ssb by o il g fal gaSly saly 5
95 ;o o i glael saSly .ol s o 5l 5YL (s lobins
LaaSTy (2 e § (F1i ) (53l e 5 0 e iz
-Jlsgw.?go,m)o/i/ slaasly aiis F1 R ypeS)
Aoy i 4 b 0 0] g lose s el o
itn 2aSly (F2 (0 5268) (n 5oy 5 (F2 (22000



http://Www.mums.ac.ir : sgie (Soy pgle olKails colu

"'LS)‘S] sl aSly slojle Lzl - ol ,e dilons 00w

9. Caruso AJ, Strand EA. Clinical management of
motor speech disorders in children: Thieme New
York; 1999: 45.

10. Hillenbrand J, Getty LA, Clark MJ, Wheeler K.
Acoustic characteristics of American English
vowels. The Journal of the Acoustical society of
America 1995; 97(5): 309.

11.Lee S, Potamianos A, Narayanan S. Acoustics of
children’s speech: Developmental changes of
temporal and spectral parameters. The Journal of the
Acoustical Society of America 1999; 105(3): 1455-
68.

12.Baken RJ, Orlikoff RF. Clinical measurement of
speech and voice: Cengage Learning; 2000: 43.

13.Singh R, Gencaga D, Raj B, editors. Formant
manipulations in voice disguise by mimicry.
Biometrics and Forensics (IWBF), 2016 4th
International Workshop on; 2016: IEEE.

14.Hagino A, Inohara K, Sumita YI, Taniguchi H.
Investigation of the factors influencing the outcome
of prostheses on speech rehabilitation of
mandibulectomy patients. Nihon Hotetsu Shika
Gakkai Zasshi 2008; 52(4): 543-9.

15. Mohammadi O. Determining and comparison of the
Persian vowel formants in 18-22 years adults and 7-
9 years children: Dissertation]. Tehran (Iran): Iran
University of Medical Sciences; 2005.

16. Peterson GE, Barney HL. Control methods used in a
study of the vowels. The Journal of the acoustical
society of America 1952; 24(2):175-84.

17.Kent R, Forner L. Developmental study of vowel
formant frequencies in an imitation task. The Journal
of the Acoustical Society of America 1979; 65(1):
208-17.

18.Dehgan A, Ansari H, Bakhtiar M. Objective voice
analysis of Iranian speakers with normal voices.
Journal of Voice 2010; 24(2): 161-7.

19.1zadi F, Mohseni R, Daneshi A, Sandughdar N.
Determination of fundamental frequency and voice
intensity in Iranian men and women aged between

18 and 45 years. Journal of Voice. 2012;26(3):336-

40.
20. Mohammadi H, Mohammadi R, Torabinezhad F,
Rezaei M. Formant structure and vowel space in
Persian vowels. Bimonthly Audiology-Tehran
University of Medical Sciences 2011; 20(2): 79-85.
21. Mozaffarzadeh Peivasti. An acoustic analysis of
Azerbaijani vowels in Tabrizi dialect. Journal of
Basic and AppliedScientific Research 2012; 2(7):
7181-4.
22. Torabi MA. Azarbaijani and TEFL (A Contrastive
Linguistic Approach To TEFL To Azarbaijani
Bilinguals). Tabriz University Press; 2002: 23.
23.Salehi F, Bahrami A, Torabinezhad F, Kamali M.
The Persian vowel formants in normal, moderate
and severe hearing impaired students age 7-9 years
in Isfahan. Bimonthly Audiology-Tehran University
of Medical Sciences 2009; 17(2): 42-52.
24. Mokari PG, Werner S. An acoustic description of
spectral and temporal characteristics of Azerbaijani
vowels. Poznan Studies in  Contemporary
Linguistics 2016; 52(3): 503-18.
25. Farzane M. Azerbaijan basics of grammar: sounds
and words. shams publication 1964: 65.

26.Dehgan A, Gilani A, Ansari mogadam A,
Abdekhoda K, jalilian Y. objective voice analysis of
young iranian girls and boys 2013; 1(1): 52-60.

27.Casper JK, Leonard R. Understanding voice
problems: A physiological perspective for diagnosis
and treatment: Lippincott Williams & Wilkins;
2006: 54.

28.Boersma P, Weenink D. Praat: doing phonetics by
computer (Version 5.1. 03)[Computer program].
Retrieved March 21, 2009. 2009.

29.Toran K, Lal B. Objective analysis of voice in

normal young adults. Kathmandu University
Medical Journal 2009; 7(4): 374-7.

Ye



