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ABSTRACT

IS One of the parameters showing the correct phonetic and phonological development is the correct
: and clear articulation of vowels is achieved by changing the shape of vocal cords through altering the height
Received: 05 Mar 2018 and position of the tongue and the movement of the lips and jaw. The tongue’s height and position are the
Accepted: 28 Sep 2019 ¢ basis of the production and difference of vowels. In other words, the raw sound produced by vocal cords,
: which has a base frequency, changes and intensifies according to the displacement of organs and vocal tract
cavities which makes harmonies from the base sound called formats. These intensified harmonies depend on
the shape, size, and material of the cavities, and can affect a person’s speech clarity and, consequently, the
listeners’ perception. Due to such effects and the significant role of vowels space and formants on communi-
cative aspects in each language, they are considered as one of the most important acoustic characteristics of
any spoken language. Therefore, determining a scale as a tool to assess vowel errors and speech disorders is
necessary. This study aimed to investigate vowel space and formant structure of Mazani language in adults.
This descriptive-analytical study with a cross-sectional design was conducted on 60
adults (30 males and 30 females) with Mazani language aged 18-40 years who were selected randomly and
based on the inclusion and exclusion criteria (no history of respiratory diseases, verbal and auditory disorders
and having at least 5 years of experience in living in Babol county. After producing the vowels by participants,
the first, second, and third formants (F1, F2, and F3) of all 6 vowels were obtained in PRAAT v.6.0 program, and
analyzed finally using independent t-test in SPSS v. 18 software.
[EEE In men, the highest mean value for the base frequency was related to the vowels /i/ and /u/ (136 Hz),
and for F1, F2, and F3, it was related to the vowels /ae/ (646 Hz), /i/ (2182 Hz), and /i/ (2888 Hz), respectively.
On the other hand, their lowest mean values were related to the vowels /a/ (124 Hz), /i/ (283 Hz), /a/ (1150
Hz), and /e/ (2629 Hz), respectively. In women, the highest mean values of base frequency, F1, F2 and F3 were
related to the vowels /u/ (222 Hz), /&e/ (828 Hz), /i/ (2346 Hz), and /i/ (3151 Hz), while the lowest mean values
were related to the vowels /a/ and /e/ (202 Hz), /i/ (364 Hz), /a/ (1167 Hz), and /o/ (2775 Hz), respectively.
There was difference in formants and vowel space between men and women with Mazani lan-
guage. The /a/ was the lowest pitch vowel and /i/ and /u/ were the highest pitch the vowels in men, while /&e/
and /e/ were the lowest pitch vowels and /u/ was the highest pitch vowel in women. Furthermore, the most
open, closed, backward and forward vowels were /a/, /i/, /i/ and /a/, respectively. The /e/ in men and /o/ in

Available Online: 01 Jul 2020

Keywords: women were the most rounded vowels, while the /i/ in both genders was the most unrounded vowel. The
Vowel space, Vowels, :  rogits are somewhat different from the results of studies conducted on the production of vowels in standard
Formant, Persian : Persian language. Since the speech clarity and fluency can be affected by the incorrect production of vowels,
language, Mazani  theresults of this study can be used to evaluate and diagnose speech disorders in Mazani language for clinical
language  and research purposes.
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Extended Abstract

Introduction

roper and clear production of vowels is

one of the parameters for the development

of productive and phonological skills in

individuals [1]. Vowels are voiced pho-

nemes and depend on the motor delicacy

and high motor coordination in the timely
completion in the supra-laryngeal pathway and the onset
of the vocal fold vibration [2]. The initial sound produced
by the vibration of the vocal cords changes according to
the movement of the lips and the height and position of the
tongue, creating vowels [3-6]. In other words, the primary
sound changes and intensifies as a result of any voluntary
or involuntary change in the shape and size of the cavities
of the vocal cords, and periodic sound harmonies are pro-
duced with a certain frequency for each vowel [7]. Each
of these sound components and acoustic properties show
useful information about the movement and condition of
the vocal cords, and is commonly used to indirectly assess
the underlying physiological functions in speech motor
control. Having a healthy auditory system and natural audi-
tory feedback plays an important role in controlling these
components [8, 9].

High-energy harmonies are defined as format [6], and
the importance of formats is such that the relationships be-
tween the first three formats of each vowel help the listener
to understand and recognize it. The quality and type of a
vowel also depends on its formats [5, 10]. The main use of
formats is in describing vowel errors [3]. They can also be
used to compare vowels in different languages and dialects,
to accurately study speech disorders such as speech dys-
function, speech apraxia and dysarthria, to study the normal
developmental process, and to determine the speech char-
acteristics of deaf people [12, 13]. Each vowel has several
formats; in this study, only the first three formats of vowel
are examined. The first structure (F1) is related to the height
of the tongue; the second (F2) is related to the position of
the tongue (front/back movement) and the third format (F3)
is related to the shape of the lips (round or wide) [7, 13].

The ratios of F2 to F1 and F3 to F1, during a vowel pro-
duction, are the same in all people who speak a particular
language. In this regard, these ratios play a major role in
distinguishing one spoken voice from another [7]. Vowel
space is also a graphic image of the vowel area. In other
words, it illustrates both the productive and acoustic space
of the vowel. That is, it shows the state of vowel produc-
tion in terms of tongue front/back movement and height,
and indicates the ratio of F1/F2. The vowel space is shown
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by a chart; the vertical axis of this chart shows the tongue
height and the horizontal axis shows the tongue movement.
In other words, the vertical axis represents F1 and the hori-
zontal axis represents F2 [14].

In the study by Hamdan et al. [15], the formats character-
istics of English-spoken Lebanese men for the two vow-
els /a/ and /i/ were examined. For the vowel /a/, the mean
values of F1, F2, F3 were 622.86 Hz, 1264 Hz, and 2610
Hz, respectively. For the vowel /i/, the corresponding values
were 378 Hz, 2210 Hz, and 2847 Hz, respectively. Moham-
madi et al. [16] studied formant structure and vowel space
in Persian vowels. Minimum value of FO in both gender
groups was related to /2/ and /a/ and maximum value for /i/.
Maximum and minimum values of F1 were related to /a/
and /i/; maximum and minimum values of F2 were related
to /i/ and /u/; and maximum and minimum values of F3
were related to /i/ and /u/.

In Sheikh Sang Tajan et al.’s study [17] on the phono-
logical nature of Persian vowels in CV syllables of spoken
speech, minimum and maximum values of F1 was related
to /i/ and /a/; F2 were related to /a/ and /i/; and F3 were
related to /a/ and /i/. A noteworthy point in their study was
the lack of phonological differentiation of the vowel /o/ in
Taleshi speakers, such that all sounds /o/ were pronounced
in Taleshi as /u/. Salehi et al. [18] in a study on Formant fre-
quency of Persian vowels, showed that in both genders, the
maximum value of F1 was related to the vowel /&/, and for
both F2 and F3 were related to the vowel /i/. However, the
lowest value of F1 in men was related to the vowel /i/ and
in women to the vowel /u/, and the lowest values of F2 and
F3 in both gender groups were related to the vowel /u/. Mo-
hammadi et al. [19] in a study to compare formant structure
of Persian vowels between 50 Persian children aged 7-9
years and 50 adults aged between 18 and 22 years, reported
that the range of changes from F2 to F1 in boys ranged from
2 in the vowel /&/ to 7.7 in the vowel /i/ and in girls from 1.4
in the vowel /a/ to 8.5 in the vowel /i/.

Moreover, the range of F3 to F1 variations in boys was
from 3.8 in the vowel /a&/ to 11.1 in the vowel /u/, and in
girls from 2.9 in the vowel /&/ to 10.6 in the vowel /i/. In all
groups, /&/ was the most open and /i / was the most closed
vowel. Furthermore, the vowel /i/ was the first and /u/ the
last vowel. Adults also had lower format frequencies com-
pared to children. In another study by Mohammadi and
Mohammadi [20] on Persian vowel formants, the highest
and lowest values of F1 were related to the vowels /&/ and
/i/; for F2, were related to the vowels /i/ and /u/; and for F3,
were related to the vowels /i/ and /u/.
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Therapists often evaluate vowels in a perceptual way and
based on their experiences, while with acoustic analysis, it
is possible to understand the shape of the vocal cords and
how it affects the intensification of the base vowel fre-
quency. The study of the correct production of vowels is
not done by perceptual evaluation alone and requires care-
ful laboratory tests. Perceptual evaluations actually involve
listening and perceptual judgments that complement the
evaluation process along with the study of history. Given
the importance of vowels and their format structures and the
importance of these components in cognitive and aesthetic
aspects, and the fact that the structural pattern and space
of vowel are different in different languages, the existence
of an index derived from norm speech is useful and neces-
sary for comparison with similar cases in patients’ speech.
In this regard, a criterion can be provided to be usable in the
evaluation and treatment process. Since no study has been
done in this field in Mazani language, the present study was
conducted with the aim of achieving the characteristics of
vowels in Mazani language.

Materials and Methods

This is a descriptive analytical study with a cross-section-
al design conducted on 60 healthy people aged 18-40 years
(30 men, 30 women) with Mazani language who were se-
lected using a convenience sampling method from among
Employees of Babol University of Medical Sciences, Aya-
tollah Rouhani Hospital and also patients referred to this
hospital. Inclusion criteria were: no history of respiratory
disease, speech disorder and impairments related to speech
organs, hearing impairment, obvious inflammation of the
respiratory and vocal tracts, and being of Mazani descent
that have lived in the urban areas of Babol county for at
least the last 5 years. The sample size was determined 30
for each gender group according to the formula considering
P=0.5, 95% confidence interval and error d=0.17.

After selecting the samples, their demographic informa-
tion were recorded and by explaining the research method,
they were asked to produce the vowels in Mazani language
(n=0) for 3 to 5 seconds which were given to them in writ-
ten form. There were asked to pause between each vowel
production. They were seated in an upright position and
were not allowed to change their position during sound
recording. Furthermore, they were asked to keep their
mouth distance from the microphone at 20-25 cm. For re-
cording, at least 2 hours had elapsed since the person woke
up to reach their daily normal voice. After recording, the
examiner stored each of the vowels separately to prepare
them for acoustic analysis. The sounds were analyzed us-
ing PRAAT sound analysis software and the results were
reported in SPSS v. 18 software by descriptive statistics
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including mean and variance of the formats and analyzed
using independent t-test.

Results

The lowest and highest base frequency values in men
were related to the vowel /a/ with a frequency of 124 Hz
and the vowels /i/ and /u/ with a frequency of 136 Hz, re-
spectively. In women, the lowest and highest base frequen-
cies were obtained for the vowels /&/ and /e/ with a fre-
quency of 202 Hz and the vowel /u/ with a frequency of 222
Hz. The mean of the lowest and highest F1 values in men
was related to the vowel /i/ with a frequency of 283 Hz and
// with a frequency of 646 Hz, respectively. In women,
the lowest and highest mean values of F1 were related to
these vowels, ie /i/ with a frequency of 364 Hz and /a/ with
a frequency of 828 Hz. In comparing to the F1 values of all
vowels between women and men, women had significantly
higher F1 values than men, except for the two vowels /u/
and /o/ (P<0.05).

The minimum and maximum mean values of F2 in men
were related to the vowel /a/ with a frequency of 1150 Hz
and the vowel /i/ with a frequency of 2182 Hz, respectively.
In the female group, similar results were obtained and the
lowest and highest mean values of F2 were related to the
vowels /a/ and /i/, with frequencies of 1167 Hz and 2346
Hz, respectively. Comparing the F2 values of all vowels
between men and women, women had significantly scores
than men (P<0.05), except for the vowel /u/ where men re-
ported higher F2 values (P>0.05).

In the F3, the lowest and highest mean values in men were
related to the vowels /e/ and /i/ with the frequencies of 2629
and 2888 Hz, while in women, the mean of the lowest and
highest F3 values belonged to the vowels /o/ and /i/ with the
frequencies of 2775 and 3151 Hz, respectively. In this for-
mat, the mean frequency of all vowels was higher in women
than men, but there was a significant difference only in the
two vowels /i/ and /e/ (P<0.05); In the /o/ vowel, where the
F3 value was higher in men than in women, the difference
between men and women was not significant (P>0.05).

The highest mean value of F2/F1 ratio in men and women
was 7.7 and 6.4 related to the vowel /i/, respectively, while
the lowest mean value in men was 2.1 related to the vowels
/a/ and /ee/ and in women as 1.7 related to the vowel /a/.
Moreover, the highest mean value of F3/F1 ratio in men and
women was related to the vowel /i/ as 10.2 and 8.6, respec-
tively, while the lowest mean of this ratio in men and wom-
en was related to the vowel /&/ as 4 and 3.3, respectively
(Table 1 and 2) (Figure 1 and 2).

Sharifpoor M, et al. The Study of Vowel Space and Formant Structure in Mazani Language. RJ. 2020; 21(2):272-285.
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Table 1. Mean values of base frequency, F1, F2, F3, and their ratios in men with Mazani language

Group Vowel Base Frequency F1 F2 F3 F2/F1 F3/F1
a 124 527 150 2801 2.182 5.31
i 136 283 2182 2888 7.71 10.20
u 136 376 1319 2883 3.5 7.66
Men
® 129 646 1412 2632 2.185 4.07
e 131 428 1880 2629 4.39 6.14
o] 128 436 1167 2795 2.67 6.41
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Table 2. Mean values of base frequency, F1, F2, F3, and their ratios in women with Mazani language

Group Vowel Base Frequency F1 F2 F3 F2/F1 F3/F1
a 209 655 1167 2847 78/1 34/4
i 203 364 2346 3151 49/6 65/8
u 222 384 1290 2928 35/3 62/7
Women
* 202 828 1638 2796 97/1 37/3
e 202 491 2204 2937 48/4 98/5
o 204 442 1177 2775 66/2 27/6
Archives of
Rehabilitation
Discussion (2003), and Salehi et al. (2008). However, the lowest value

The aim of this study was to determine a normal speech
index that can be used to compare and detect vowel errors
and speech disorders in Mazani language. According to the
results, in men the vowel /a/ had the lowest base frequency
and the vowels /i/ and /u/ had the highest base frequency,
while in women, the vowels /&/ and /e/ had the lowest base
frequency and the vowel /u/ had the highest base frequency.
This is against the results of Mohammadi et al. (2011) since
they reported that, in both men and women, the vowels /&/
and /a/ had the lowest base frequency and the vowel /i/ had
the highest base frequency. This discrepancy indicates the
difference in acoustic characteristics of Mazani, Kurdish
and Persian languages.

The highest and lowest F1 values of men and women in
the present study were related to the vowels /&/ and /i/, re-
spectively, and the highest value of F2 in both groups be-
longed to the vowel /i/. This is consistent with the results of
Mohammadi et al. (2011), Mohammadi and Mohammadi

of F2 in both gender groups of this study was related to
the vowel /a/ which is not in agreement with any studies
conducted in Iran. In most studies, the lowest value of F2
was obtained in the vowel /u/. The reason for this differ-
ence seems to be the difference in language and acoustic
characteristics of the participants. The highest value of F3
in this study in both gender groups belonged to the vowel
/i/, which is consistent with the results of all similar studies
conducted in Iran. The lowest levels of F3 were different
in men and women in this study; the lowest value in men
belonged to the vowel /e/ and in women to the vowel / o /.
In other studies, it was related to /u/ except in Mohammadi
et al. (2008)’s study, where the lowest F3 value in men was
related to/ o / and in women to /a/. Therefore, linguistic fac-
tors can be considered influential in this difference between
this study and other studies.

The shape and size of the vocal cords in the production
of vowels affect the resonant frequencies or vowel formats.
Lowering the tongue makes the space in front of the tongue

Sharifpoor M, et al. The Study of Vowel Space and Formant Structure in Mazani Language. RJ. 2020; 21(2):272-285.
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Figure 1. Vowel space chart in men with Mazani language

larger and thus decreases the resonant frequency, while the
space behind the tongue becomes somewhat smaller and
leads to an increase in the resonant frequency. In fact, F1 is
inversely related to the height of the tongue, meaning that as
the height of the tongue decreases, F1 increases. Thus, F1 is
expected to be higher in open vowels and lower in closed
vowels. In the chart, the vowel space is plotted in the vertical
axis F1 and in the horizontal axis F2, where the arrangement
of the vowels in the vertical axis indicates how open and
closed they are, and their arrangement in the horizontal axis
indicates their position in the back or front. According to the
vowel space chart obtained in the present study, the lowest
and highest tongue height in men and women were recorded
in the vowel /a¢/ and /i/, respectively. Therefore, /&/ was the
most open and /i/ was the most closed vowel. Moreover,
among the 6 vowels, /i/ was the most backward vowel.

F2 (Hz)
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These results are consistent with the results of Moham-
madi et al. (2008, 2011), Mohammadi and Mohammadi
(2003), and Salehi et al. (2008). However, regarding the
most forward vowel, they differ from the results of the pres-
ent study; in these studies, it was related to the vowel /u/
while in our study, it was /a/.

The F3 value is related to the shape of the lips and their
roundness. In other words, it decreases in round vowels and
there is an inverse relationship between its value and the
degree of lip roundness; i.e. the wider the lips, the higher the
F3 value. In the present study, /i/ was the most unrounded
vowel in both men and women, while /e/ and /o/ were the
most rounded vowels in men and women, respectively. The
result about unrounded vowel is consistent with the results
of all similar studies. In most studies, /u/ was the roundest

Sex: Woman

o Oe==

<a
Cu

Ve
+o

Figure 2. Vowel space chart in women with Mazani language
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vowel. Only in the study by Mohammadi et al. (2008), /o/
was the most rounded vowel. The reason for this difference
seems to be the difference in language and acoustic charac-
teristics of the participants.

In the present study, the highest mean value of F2/F1 ra-
tio in men and women was related to /i/, while the lowest
mean value in men was related to /a/ and /a&/ vowels and in
women was related to vowel /a/. This is consistent with the
results of Salehi et al. (2008). The highest and lowest mean
value of F3/F1 ratio in men and women was related to /i/
and /&/, respectively. This is also consistent with the results
of Salehi et al. (2008); however, in their study, the highest
mean value in girls was related to /u/ and the lowest mean
value in boys was related to the vowel /a/. This discrepancy
may be due to difference in subjects’ language.

Conclusion

Vowel space and format structure in Mazani language is
slightly different from other languages and standard Persian
language, which can be considered as the main reason for
dialectal differences. The results can be of practical impor-
tance in diagnosing speech disorders and considering the
important role of vowels in speech fluency and clarity for
clinical and research purposes.

Ethical Considerations
Compliance with ethical guidelines

The participants were informed about the purpose of the
research and its implementation $tages. They were also
assured about the confidentiality of their information and
were free to leave the study whenever they wished, and if
desired, the research results would be available to them.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

All ethical principles are considered in this article.

Conflicts of interest

The authors would like to thank to the ethics committee
of Babol University of Medical Science for their support
of this study.

Archives of

Rehabilitation

Acknowledgements

The authors would like to thank the Student Research
Committee of Babol University of Medical Sciences for
their support.

Sharifpoor M, et al. The Study of Vowel Space and Formant Structure in Mazani Language. RJ. 2020; 21(2):272-285.



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1




P
(XL E] L ' 00

SAliADIg

Y oylous. ¥V 0)90. 148 Loy

‘ ;mh& 53,1 Ao
Syizle (U > BasTy glojlw LA Lw g 1451y o)y
sy g 0 pllan Lo 0 lind (st €0 ity e

el yishe o bl oS50 pole KA ¢ ilomg  dll gl oy o el oaSLtils o gila o S 09,5 )
a3 bl o S5 55 pole o8NS sty ouSAMS o 5 3elmcts] 5 (s ol 09,5°F

'y AP Wil ¥ 2zl o g 6

& ; VAN e 5 i

5 Y44 ) il o o
3 size Slyzme S i b oS CanlaasTy zudly o Cunyd udgi o o2y 5 ol o ol oo lits glo il 5 (o EIEE
Ol ar g Sl b 135 ) 9 oSl dnaSTy oglis 5 lgs bl 398 o0 ol B 5 lacd 5 > g (b oSl 5 a5 | s B b0
S I Sy (6 yrme i g Lapladl S 5 b cslite el gy uilS 3 (60 45 0 i 50 0055 pl5- Sageo K30
S 43 000025 (gl g0l ol ki g0 0ali (51T (gloslus 4 995 oo Sl sy igo Sl ol gl g 09 g0 2083
G 5 T e o 302l S8 5 o 530 3 Ldlato g o1 538 gy il s 5 858 oSy S m iz g 3l
g 655 015 52 lsl e S S5 3l 335 0 Sl Sladiz 1 S o 0 GlaSTy (sLib g aojls (nl 45 et
S ag) 0l 3l cal 6598 (S5 8 55 6 LS SIS g (slasTy slallas (o)l il lgie 2 (@SS S ol plis igh o0
el g pisle s Joz B oame (6 9 (o0 5o (S paisle (o cslaasTy cslojlus Sl 5 (glaSTy (ol (us 2yl anlllans 5
ez B oaoxn s 0050 10 syl ol il diged Pe (59, (srlalie Sygo )yl Sllodm hrogi gl IEITIIETY
S SIS ¢ i (5o disles pie Jold 95 5 0939 slona Jlasl g b Sogal ol ol 3f g 288 ploxil JLus
S g 3 90 < Jgl (Slojlus dalal 10 9 s plonil LoasTy Aslﬁ_g)m‘i o 0 e (S5 Ao Jo g JBlo 5 sl g
390 YA a%eui SPSS Jf3dla i 5 Jiuws (7 (503! b Calessd g del cuns 43 # aseus praat v lidle 5 Jawgs ailSlas jeb 4y 45Ty
8)5 )8 Jlos g 4452
0 PYF R aSly s bogye ol ojl 5392 55,0 VWP LU 5 (laaSTy 4y bgs o sy (udlS 8 e oy s (5 Sileo 010 30
Fo VWELaaslya bgs e sl (il 3 10 (12Slie (2 505 392 350 YAAA T STy 35 pows 03l 9 55,0 YIAY T aSTg 48 pgs o5l
58yl 55 58 .09 35,8 YPYA @ aSTg 48 pous o5lus 9 35,8110« @ aSTy 45 pgs o3l ¢35, YAY d aSTy 4y gy o Jol o3l 9 392
pod o3k £330 AVA @8 45Ty &y Logs o Jol o5l g 391 35,0 VYV (U aSTy 4y Logy o dbly (puilS )9 53 (5uSibes (32 5ot 55 g
9% slaaSly s gy po ly (uilS 8 e (s 1S (2Siles 392 35,8 YADY (1 &Sy s Jog yo pgas 03 g 35,0 VY7 i STy 4y Loy e
393 35,8 YYVO 0 a1y 1 pgs o5l 9 35,0 VVPY @ aS1g pgs o3lus £35,0 YPF d aSTy Jol o5l (3 S 55,0 Y-V @
b g laosls 5 (il oy b iy 5 oy e (Liglds (28,5 a5 g0 2l Buiod glaaidly bl IFEEERE
9 sloaSly oS’ (Jl> 13 idgr (i U 91 (sloaSTg 9@ &STy c i o Spisle lij b e 50 &5 (5926 4y 80l 3929 (SlaST
ROy @ 9 8Ty (n St 9 (0 Sens | &STg o0 3312 38 45Ty (065 9 (S po 43 (pizren 392 45Ty (3 U g (2 O 5@
@l b Jolo gl il s 4y (3 00,58 (5 9 oo o 14Ty 5 0050,5 (65 15 0 aSTy 5 o0 0 € aSTg (prizrat 09

395 i Lo o cMaSTy VDS 45 ol 13 g5 (639 1 o ol it ool 10 oaSTy s o Slalllne Lo jlgds
29SS 5 STy (slallas: jasit g dulis (ol (5 oo i o yiand sliin & il Shnghy i gn ol S 9y, w03Lus o glaSTy (sLad
e o ot 9 Sl Blaal 13 SIS el et 5 (o)) o Wpige il gl s ol sadplasl Gilo gy 1 gl el Ol ST
3,5 )48 oaliul 8490 6;‘ | ya55Le
P PP PRI -
1] ghanno oy 93

Oléns age

Loy 05 o Stesilys 0uStils ¢ glorg ) il Caaliylins Loy o il (S 30 pole olSitils o by z gLk
+AA QYY) 8- £V FOF 1 oals
moc.liamg@62nahghed.m :4obb!,



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1
https://orcid.org/0000-0002-2398-7560
https://orcid.org/0000-0002-4695-7348
https://orcid.org/0000-0002-9743-4600
https://orcid.org/0000-0002-9157-6093

gy
(XL E] L (ol

SAADIgH

slaSTy (5Lad Consl K0S 4y g 9 Jol 0l e Kby o2 9
St loged (nl (63908 520 45 Wik oo (LS Jfges S L1,
ams g0 sl |y )5 59yt 9t oo (B j970e 5 5 £l )
0970 3 (F1) Jgl o5l Sl (5990s j9ome S0 (Sjbe s

IV el (F2) pgs o3l Ly 381

9 5148y SLad ou 2 039> 50 Slalllas 5l (B0 dals] o
OLSKen g Glaes (ipgh 10 o3l 1 o0 10aSTy (glosls il
Sy b emadS SUd P VA s s slojlu laseioe
sl 03l a5l 8,5 )5 oasy 1 90 il 9 /2l STy g
45, Y9 e g \YPF SYY 35 4y /al 45Ty 10 pows g oo
S YATY g YV Ve XVA (s 5 4y 55 /i aSTy 4o 45wl Censd
5 lojlo slo )il wyp 4 o Kok 5 oo [10] 55
YENA (o 005050 1 )8 15 slaaSTy jo glasTly (clas
S i ohaghy il Jol sladidly Gub Sty Jlo
b 918l 2] slaaSTy a4s bgy yo ()5 5 (o 3050 FO (f5ne
5952 5 FL oo 020 g (o ik 090 il aSTy 4 Logayo ]
MUl [il iz 33 g2 3 F2 dil g 8@/l slwasTy a3 Logspo (i
DAl as Lol filg /Ul sleasTy 45 bogs e F3 4

2 lSly Glad () plyse Cod (6,500 Jhagh 5
OLlSes 5 (25 S fnd banugs a6 JUuS 50 gy
loasTy (gl (slasoluny (aSlon (2 s 5 (yt e e ploxi]
yeS qulls Geb 85 18 (puyn 3j90 2B (L5 0
4 F2 daly il glaasly &y o3 a3 F1 (5:Siboo 0 iy
B 455 093 Jas o i g /0] sloaSTy 4 F3 g il fal saaS]
ol S ,0/0] aSTg (2l les pus aslllas cpl 0 4255
Ohsily 1y o 8 /0] slagly soled a5 (5 5k 4y 39y 2JU
35 0y Sen g 2l [V V] aS o Ladls U/ &g 4 o205
Ol sleaSTy gloojlus (uilS 8 (s (lgie Co  Sig3s 5
FL e oy it 52Kl (i 90 52 50 aiols A5 € g )8
el s 3 il aSTg 4y bogs po 93,8 F3 g F2 da/aSTly 4y bogs o
Iul asTy ay oG5 3o /i aSTg 4y o0 40 F1 Jlade oy yieS Ll
gy dass po iz 93, ;3 F3 9 F2 lade (1 jeSg 092 bars o
DAl as Jols fui

anlie 5 gy Olgie b K00 5 (ooee dslllas gl

oG Y S58B4 oyld b sloaSTy (gojls x5l
45 395 1 3] S €y (oo B LYY B VA JLuS 5 0+
OV GJeel aSly )0 ¥ 5l ol 30 F1 4 F2 Ol poss asals
iia il aSTg yo MO daf aSTy 4o V/E 5l o550 4o 9 dif aSTy
d&l aSly 0 YIA 5 oyl puy 50 F1 4y F3 Ol yuss asals g 09y
VoI5 B dal aSly 1o VIR 5l liss o 5 /Ul &Sy 0 VAN G
i 5 4Sly ey 53k 120] Lnog,S 4ot 4 s SilsS il 45Ty 4o
9 45Ty (2 Simdan [ 451y Gizrods Cansl 0394 aSTg (s yieinns
dunglie ;5 cuS 4 55 ) 9 Ol e 99 ATy (2 Sy U

¥ ol ¥ 0395 1149 ybousl

-

Aol

aby glayelly Gl (o leasly maly 9 cunpe adg
9y wasTy V] cud o3l o 2y 5 oy sloc oo
b 4y pliily o5 wed oo Cgure by STy slagly
e 0 ¢l pladl o (Y (I (Sinlen 5 5>
O (S (Fyo sl | plSige 5T g (Slo i (395
b calie dalgl )b L3l i1 s sadondes asl &g Y]
9 09disr 9550 ol ol g glis)l g lacd S i
A adyl Sgo (ke 4 [Y-F] aiS e olomy] 1) aasT
(Sl i ol § U8 10 50yl s 53l s 435
b loygs Sy slagsarla g wlioo 085 5 7S oo
ol 3 Som V] 09 0o oy a1y yo (ol (gime ol
s ALl (55l g0 (StussST sla S5y 5 laadlye
G‘ﬁ Y}o.uo 9 Cl ‘575..0 ‘SLQ)lK Ca.:.ubj 9 C.‘SP )90 4O
IS 53 @l (S3elgr 58 (5100 Sas palite ué )
ol ol 3l (110585 52 g Mgl oo ool |lisS S >
O JrS o) ote GRS (srarb (laid slo 953k 5 pdls
TA AT WS oo iy il

Ngd ooy ya5 03l idly ol 55 1 il & (il Sige o
1 el ol Sy Julows slooliws dlows 45 g oo o [7]
doaSly K528 slo Sg it Sl X 11 o] o5 e
Sl (365 a5 ) catl 9 [0V V] ol T (glojls iS5
ol paeieits 9 S0 4 asly o Jof ojlus aus (oo Laly, o5
4 500 &Sl S 95 g oS g S o0 SaS oigrd Jawsgs
3 bojle Lol 05 L0 Vo] ojfs Ky o sloojls
aslio sl 5T 51 olgssn 9 [V] cod (laSTy slallas Ciogs
KAIES yé @ whliseo Glbé;“qj 9 Lﬁul.\)’ 5o Lm45|5
ol)sl 6‘)[12.55 le.bé..az&.o O g ..\..f:) gy Og L#.la
DIV 905 colizl 5 lgeS

aw Jadd gaghs nlys a5 Cal ol iz Gl aSTy ya
U, L FL L Jol ol 5800 )13 (o) 990 Jol o3l
o3l 5 (o9 i b gla) )y oSl LF2 L g o3l o5
Sl LL3 | 50 (092 085S 1 8,5) o d USS L F3 L pgun
Iyovel

plod ;0 aSTy adgs pln 0 F1 4y F3 g F1 44 F2 slaces
Gl Sy AT o Gz o3 ol Ky 4 45 g0l
6 baS Glao S jumod 0 Slodas a5 Cmud (sl o
ST g S 55 glaSTy (glad [V] wiS e i) (5 Ko
9 Gy glad g Sl ke 4 cud STy ] (IS ]
Blod 511, 45Ty 05 Comdg oo (i 1] &Sy (SitngS]
w3 oo (LS oy el | Blod 3l e 5 sy (9,0 9 S92

il 13 5 LSl (gl Sl g (glSTy (g o3l SR0 g 599 gy oo



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Y oylous. ¥V 0)90. 148 Loy

—
YA

AL ES Sail goms STy b aSTy 10 s 5 0SS Al al
& 08 )5 o 51,8 Bl Dol g At Candg yo by Goge;]
S Bl ) 095 oy Coamdg das bad (1> 0 45 (50
A5 0,8 (6l sl el g0 JBlas (6 puS g (gl aiols oo
Lo 509031 31 .als odumn) 395~ 05039, i (glouo 43 9,5 5 59
o gl YO B Y 1y ygds Sisa 3 ol alols b i azulss
1) laSTy 5l olsS so Kigesl (g uSaiges plosl 5| g i)l 455
oolel  SosussST Julowi g 4325 (gl b 0,8 0,053 ailslas
433205 ladiges PRAAT glas oo l38le 55 5l eolatul b .ased
5 VA s PSS Jf581 5 5l ooliasl b guolis 5 o oo
Sl 55 9 Wosles (uily)ly 9 (raSlee Jul (Shrogs slao el

W) &)‘;ﬁ“ﬁé&?}i}‘ obm‘b&bﬁm

il

4y lS 5 e (s yiti 9 (2 y1eS gl (ol uls Bl
Ot 9 o2 %eS 5 )y g e WP LS B LUl
YoV guilS 3L/l g/l slaaSly 4y bogspe a3l uilS ) Jlade
Cr oS (eSlee B Juolo 5,0 VYV uilS B LU/ &Sy 5 35,2
4 bgype (Jhoisle gl b oo e 50 Jgl ojlw Jlade ¢ i 5
sy 550 985 uilS 3 L J] g 35,0 YAV udlS )3 L i/ 4T
b by Jof ojls s e yiidens 5 %08 55 5 o el
Ol 3 L [y 55,0 VPF il )3 L ] ing WoaSTy ot
oot BTy pla3 o sl o3ls duglin 1o b Juol> 55,0 AYA
25k 4 U3 LaaSTy ol 5 /0f 5 /Ul &Sy 95 52 4 (s e 5 0L
M)93 2 0o 4 S (5 Jgl o3l Jlade 3l (5 o Sime
)orajéo)‘l.u)bﬁ.ow%jdﬂwﬁlfo.(P<’/’A)J$.>9g
4l 9 55,0 V10 (il 3 L /al aSTy &y Logy po i &y o0
oo S 38 ol 09,5 35 w391 35, YVAY Luils )3 L /i
sLoaSTly 4 pgs ojlis jladie (p i 9 (%S 9 0B Jol>
55,0 VFV LullS 3 eSiles o 5 s 45" 393 Lo o il /a1
el Cowd 4y 35,0YY'FF

4y 32 42 o y0 9 b5 2 045y plas g0 o5l Ayl o

ped o3l lade 3l (g)lo gine job 4y Uy LaSTs ulu jo JU/
aSTy 10 (Jg (P<+/+0) 35593 8 )95 2 ) po Ay Conand (6 yiens
Oyt gl ol s a5 5 51 it o e 48 Jol o3l aSTU/
9 (RS spga o3l 13 P>/ B).0gu 3 gme 50 9 )3
/il glel lwaSly 4y Lgype (o0 55 jJaie (Sloo (2 it
&S J> ool Jol> 5,0 YAM 9 YPYA LS 3 L s
LaSTy 4 pgs o3l jladie iy il g (2 oS Sl ()15 50
8,8 alas 5,0 YVOY o YYVO LuilS 3 L sy 4y fil g /0]
/0] a5y 32> a; aaSTly don il 3 3 Slo cojlus (ol jo
C),LEIS el 9 /|/ 45‘3 99 4o lS).o gs’ﬂ g uloﬁ )" ).L‘Z.t.: QL’)

P
(XL E] L

SAADIgH

DVl sl (5208 (lojlor slodelay ()55 ¢ oy b
Sl (o Glgie b dpgh 1 5 G lSen g (gezme
O reS 9 Oy il (s € g lb (1L slaaSTy (slojl
F2 o yiaS 5 oyt d2f il (cloaSTy s s 5 4 FL i
9 Il sloaSly s F3 3 505 g oy sy o /U/g [il sloaSTy oy

Iv ] gy bog o U/

Oyge & Sty (ogas j0 oSy )l Bl 25
345}?‘7545‘5'[’)°-C~“‘OWL:%)?‘;)%¢5‘3%‘36§)°
236 0925 9 (Fye lyzme JSb 41 (lgiies (SeiugST Jelos
oo oy adlllas 0y (o 4Ty b selus wpuis 5 ol
o 4 3k g d9deed planl (STl (i)l b les WaeasTy
b5 Jalds gdly o (Shhol sla o)l o) altulel 33
Qg 6 S azsn I LS 1o oS codl (SThol glacsglasd g oyols
Sl sl g asTy conl 4y azgi b .aiS oo JooSS 1) b5
b by a1l plcgeal 5 oyl slojlw
shsTy lad g (slojls (501 4S5 )90 (nl 41 Az g5 5 (S5
4 s iS5l a5 catlh 092y wijlo glis wa L gl
LS 45 dilie 8 g0 b dunlie Cugzr WilgT co Al sl oo
OIFsn bl (ol 2 998 (G 55978 (3> 5 o cun] o
odlil BB (leys 5 (2ol gy o 55 vl 5 Gg?l_‘, 9 ke
plil 0392 (ol o (i (Gile (b p &5 (almil 5l g by
P LaSly sl Fhg 4 chcwd Ban by ol (hags; oads
s plowl b

i 0‘35)

Cual j3 grhaie Oy ) pol> Llodi— Simog agh
Jael o (55 cm 1850 (5o) alls Jz B o2z gl 3
Fowsyd Gygo 4 a5 ab ploxil 79,5 9 99,9 lajlns
sty ol sy o (Kssle o o ls
39y9 Ll ph i Sl 8 e cl 4 GBS s e 5
IS ¢ i5 (clirs oy dles 3gg pute Sl dalllas 4,
S ¢ g S slaplail 4 dily (sguae MBS 4 (5, LiaS
Blas ladiges asCul g 0gs il jaisle cllal cpiils il p3Y
Phasiles,s Fui; b s ped a1 sl Jlo iy
d:'/W‘_;Ua:;j..x.o)a‘\A OW‘%;&S P:+10 u.«“ﬁ)f).la‘.b
YY oo 9 05 50 Jgord 2 az g5 L dalllanes g0 digas slaas
i bl Sile by b oLyl 5l i £e g ael s 4y i
L o ool islitcarar oMbl dadiges sl 5 oy
A ol abogy po dali gty 5l oolazl

oSl b ad ausles oyl 31 Galizds Sy zedss b s

Syge 4 &5 1) (@Sly (i Jold) (Ssjle oy 0 9979
O LY Gae aad odls 3 o Sogejl Ll o (s,lidgs

¥l 3l 0 STy (glojw S g (15T (owypt oy e g 599 it pod deo



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

gy
(XL E] .' (ol

AliADIQ

¥ ol ¥ 0395 1149 ybousl

oisle ooy b AP VA (s po 5 o] o 5 LoaSTy pges 5 99 9 Jl 05bus 9 g (ilS )3 eSilin ) Jgi

g 03l Cud 293 83l Couad

Jol & Jol & Py )l 95 o3k Jal o3l Ay s ) ) 09,5
i) YIVAY YA+ Voo oy WY a
YelYe YIVY YMA YIAY YAY A\1d i
\li2d Yid YMY wha Yv» A)rd u
obye
¥/Y YHAS YEVY Y lard wa £
IV I YFYA M- YA WY e
£IFY yIsY Yvaa \\la \ild YA o

oisle oy b AT oVA (65 50 Lol S g LaaSTy pous 9 90 5 Jol o5les 9 aaly uilS )3 eSilin .Y Jgo>

P9 83w Cumad 093 83w S

Jol & Jol & Py 03l 93 83lw Jol ol aly it 3 <l 8955
AN VYA YAFY MWEY 500 v.a a

N0 $IF8 10y veys el 8 i

visY o) YavA W YAF At u ’

Yy VY v APYA AYA Y.y ® o
0/ F/FA yary Yvof ) vy e

SIYY viss YWa DY Y vf )

99 58 40 Lol Jiagh b Gilkae aST > ] Sglise )
el Casd 4y 3 55 05l aSTg rmlalgeel swaSly ywio
Lo ccalises sloasTy asly iS5 40 sodonalive (slacsglas
(hosle by 8 (SeiwsST slo S5y cosle jo glis

sloaSTy ;5 i 5 syl gl 30 (U 9 oo F1 Jlade

ol el 45 Al o &y yay2aS [i] &Sy 40 g oy it f2E]
9 5ooe )0 5 Sozne dalllas f Jolo gl by g
O GAagh cnl 0l Gl)fSen g (Lo g ) Sen
lalllao g5y a5 g /if 4Ty 4y (3latio 09,5 95 5 40 F2 ke
(Vo o) o)lSen 5 (guemme 9 (Y1) 5o 5 (g00me
o2l 09,5 98 52 1 F2 fade o S Ll [V V18] 8 s cisllas
L0 Slalllng ) olaSgean L oS g3 bogs e[ aSTy &y gy
F2 Jlade oy yieS Glalllas pioy 10 Jile 4 icilas cagllas
Ol «gls cpal e Sy o HaS 4y 593 el s 4y /U 4STy
B SroaiiS S 1 Sigliie (SeuogST (glo Sy e g
aSly 4 iz 59,0 ;0 dalllae (lpe F3 ke ity

OHSen 5 gaeme jf el lalllae don b a5 culs glas /if
OKen 5 gdezme (Y1) ) )5er 5 (gaame (Ve +A)

OI0 0 30 pgw 03l a5 /0] STy 4o Ll (P<+/0) 0y o Sno

o e 3 g o ye Cyar Coglds chol Cawsd s U5 31 yiens
(P>+]+B) 543

20 Jol 42 g3 o3l S jladie o it (Sl (ruizeen

Logsyo 3100 50 Jol s 090 03ls S i 1y 520 (2SSl

55 VIV [l 45Ty 43 bogs o 55 40 5 YN d2l gl slaaSTy 4,

g ooy 50 Jol 4 paa ol G Jlade oyt ke

eSilen A o NP 5 VoI as3 s il 4Ty & gy o o5

4 bogyye ()65 9 030 50 Jol 43 pgmw 03l S Jlalia oy oS
&

Qs LES S pasld sl Bo b jol> gy

Lngug> &M’ 9 ML&A Sy J«J":J 9 J.&Lt 0wl Cawd
S8 ool 8550 gljaisle (4l yo (5 a5 WS 4 slaSTy
ol 5o b plosl By b Sl (65 Aigai b 08
saSly 5 o fal STy (Shaisle Gy b Gl ye o alllas
lel g/l gWwaSly  glyuisle b3 b b5 30 9 cryiyy U o il
9 G @bbﬁaiwébw;ﬁ)/l.l/ 45‘33@)3@

il 13 5 LSl (gl Sl g (glSTy (g o3l SR0 g 599 gy oo

YAY



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Y oylous. ¥V 0)90. 148 Loy

P
(XL E] .'

SAADIgH

©

F1 (Hz)

<a

Du
Oea=
Te
+o

Ol ety slad o (o 10 adige waads (uilS 3 JalS
Sals Gl B Al 4 e g oad S eS G090 b
az 0 g ) (S bl (b el L FL &3l )0 99 oo
ol e Gl FL Al oo 20l (L glis)|
sasTy 4o g ity 5L g 0olidl glaasTy jo F1 o9, oo Uil
397 50 51aSTg (sLad 3ges sy 30 Ably yieS iy g 4l 3
Sygo (il 45 3,5 o0 B F2 (Bl 9200 10 9 FL (g390c
i 9 3k e 59908 j970 (bl 2 oSy (60518 oS
2S5 (650518 a3 wizred a3 e (L3, Lo T ¢p0y
Sl () (5992 (o 3 (e Sl BB y950 ol
ol b gloye 5 by slaaSly o «slasTy (slad Jlages
dnuglile )3 9 (Lo (5L 31, LaaSTy (Gualg5 ConBga o Sl jai3ke

F2 (Hz)
isle (s b gloye o slaSTy sl fogas ) jrguai

F3 Jlude oy yiaS oyl Callas o SKan g 2dlo 5 (Y4 - )
OrreS (F)lue 4 g Sglite aalllas ol (3 9 loye o
50 el 5la3 /0] aSlg 4y \U; o g€ aSTy ay ylo 00 F3 ladie
S (Yoo A) ) Sop g (gaeze Olalllas Koo b anglie
bgsyefal aSTy a4y U5 09,5 40 9/0] aSlgay o ye ;o F3 Jlade
aSly 43 F3 Jlade oy peS Slalllas plus 0 a5 Jb> 0 09
Ol 90 paaw ojlus 40 S a4y ax g3 byl 1l 093 Jau o /U
b sl cnl o Sy Jelse Glgien Slalllas plo b o9,

LI R AU W

S S 5 1 oSy il 3 Sy slme ol 5 IS
09) Oyl O ME oo 3l laSTy sloosl b caxiSagass
a9 oy ol slad Gud SS)n wese Gy

LI <a
L
Qu
Oe
Ly Ze
+o
Woweai—]
F1 (Hz)
<
-
Beeene] -
+
. —
[a]
iy
Townwer]
T T T T T T
L - \To. LT - we Tevenns T

F2 (Hz)

Sisle oy b o o 1Sy sl Jlogas ¥ yrguad

¥l 3l 0 STy (glojw S g (15T (owypt oy e g 599 it pod deo



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

gy
(XL E] .' (ol

AliADIQ

bl oglite oS Shasile )b 40 sloslw LSl ¢ slaSTy
odos J.;JO ‘) OT &‘534 ..\g'LS: aS Sl ‘su.l)lé)L“M C)L)5 LDC)L’)

a3l s iy dnlllan ()., ogumonn (song) Cogli
Jol> s gl i plodl Sile ;5o jlomin LS 5|
STy e OB 5 (5238 SIS a3 Wlgige o
Sl | ¢ stngly 5 dl Blaal o @IS o9 5 Sy, o

Al 10)55 1 (gl 9 GO )5

B Ol
g B Jgol 51 S95m

Olirolsd cplasntls & L gy 55 o ol oales

J}& Sy léfa R O.;‘ )‘ J—ob Slelbl as” ol ools
55 Al Lol 5 el ) 351 5] g 5 0392 gl Blaal

g g0 Card
Jb o

el 23105 s ol dllie 5
OB M 955 Lo

J)L..wo aol ubl.; o_;.l uu)l.f_a 5 Qlfd.._m.u' Y ‘fnLos

olas_als
&lo o)\
) gdlio (o )la allie ol (S atunsi Lol L

S 33pale olKilo oy greitild iz e 3l aliasg ads
D9 o (0,38 (saine g g3le Sl SS (gly s

¥ ol ¥ 0395 1149 ybousl

SBg% S sdellanddy joges Gubo amd o i ,KouSs b
w5 4 G5 9 ooy 09,8 99 50 (b S (e pSl>
Oty o S (2 [ 4STy 40 5 e f28] 45Ty 0
45Ty (yrizeon 9 (iodlidl g n sl 1281 4Ty gl ol 0
by gy el g5 el Cam s (548031 g 0 i
5 o T 11) o) iKan g some aallhas I o> gl

Byl Cadillas (Yo o ¥) o)1 9 (guammae g ) So2

2 Shile Gl L ol e 9 G 53 gloged ulasd 2 (i
sy 1 &Sy g aSTg sy [ &Sy STy 2 (e
oHKen g ooz Slalllas b gl cpl 5 dul Cows 4
9 (Y“A) QUSA& 9 (S0 ‘lei.o.m 9 @JL& s(Y‘\\)
50 Oladllas cpl Lol yls cdllas (Yo +¥) o, Kan 5 (goosns
a5 (5 9b 4y 13 lo LS aalllas b aSTy (ys 35 ya 0590
.Q;»‘obsglul ‘\S‘jﬁbyﬁéul]a.oui‘)ég" R Cymand

5l Bl 0 oyl 992 0,5 ¢ lad S5 L F3 e
9 Ol Mie plee 9 alyge 105 0,5 slaaSTy 1o (ke &
Oliee 4258 000 3929 (usSan alal; lad (Fado S az o
2o aboe I F3 (e il i lacd (S s
9 (2503 S [l aSlg () g (o0 09,5 93 )3 il agl
2bs el Cas 4 0 55,5 15 /0] aSTy g ol e y3 e aST
Slogtags des b &Sy o oo S b Bl 0 g ol
Cawd a3/U/ &Sy 3 50,8 Slalllas yiion 100 s cdillas K50
ugd&))f -++N) U‘)&“"‘b 9 (S &‘&5}; ) lSJ..o 9 KW
J.Jslg é:uﬁ?d’ Oy90 o|)5| C;jl.n:\.n ég&»}f‘ le.ﬁ‘s?}g‘j

8 785 Ao

po® o)l Comd e o by (uSiles pl> gl p
Crizmad el Cass & [i] aSTy & gy po i 90 40 Jol 4
bg2ye Iy 30 Jol 41 g3 il S Jlade (3 e (5 S0ee
[alasl s Lass yo (Slyassle L5 L U5 o 920 5/al (slaasSTy 4,
s Caillas oS 5 ool g3 b gulis ) &5 0,

09,5 95 33 Jol a1 poew o3les S Jlaie s iy o Sileo
Sl uizmed b o il STy 4 bgpe (b5 9 oy
OU5 9 o0 09,5 93 53 Jol s pgas o3l Cands Jlaie (s 208
Sk oy pidog 528l a5 glas I b cliils Clyllae ) Son
oeSle o JUL &Sy (1255 09,5 53 Jgl 4 pows ojlus Cans
2] a8y ol 09,5 53 Jl 2 pgms o5l Comnd i (s a5
52 50 by glés o 4 wilgs co IS ] 4 sl oo 4
b aslllas

bad wlisop g ol b 5 a5 jablen Culedyd

il 13 5 LSl (gl Sl g (glSTy (g o3l SR0 g 599 gy oo

YAY



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

July 2020. Vol 21. Num 2

References

[1] Zarifian T, Modaresi Y, Dastjerdi M, Salavati M. [Percentage of
correct consonants in persian speaking children and its psycho-
metric features (Persian)]. Journal of Exceptional Children. 2014;
13(4) :45-54. http:/ /joec.it/article-1-194-fa. html

[2] Jahan A. [Voice onset time in Azerbaijani consonants (Persian)].

Joutnal Of Rehabilitaton. 2009; 10(3):19-23. http://rchabilita-
tionj.uswr.ac.ir/article-1-372-fa.html

[3] Johnson K. Acoustic and auditory phonetics. Phonetica. 2004;
61(1):56-8. [DOI:10.1159,/000078663]

[4] Holt LL, Lotto AJ. Speech perception as categotization. At-
tention, Perception, & Psychophysics, 2010; 72(5):1218-27.
[DOI:10.3758/APP.72.5.1218] [PMID] [PMCID]

[5] Yunusova Y, Weismer G, Westbury JR, Lindstrom MJ. Articulatory
movements during vowels in speakers with dysarthria and healthy
controls. Journal of Speech, Language, and Hearing Research.
2008; 51(3):596-611. [DOI:10.1044/1092-4388(2008/043)]

[6] Taheri Ardali M, Xu Y. Phonetic realization of prosodic focus in
Persian. in Speech Prosody. Paper presented at: Speech Proso-
dy. May 2012; Shanghai, China. https://www.rescarchgate.net/
publication/268437677_Phonetic_Realization_of_Prosodic_Fo-

cus_in_Persian

[7] Rezaei N, Salehi A. An introduction to speech sciences (acoustic
analysis of speech). Iranian Rehabilitation Journal. 2006; 4(4):5-

14. http:/ /irj.uswr.ac.it/article-1-3-en.pdf

[8] Jafary N, Yadegari F, Torabinezhad E. [Compatison of duration
of persian vowel in children using cochlear implant with nor-
mal hearing children (Persian)]. Speech and Language Pathology.
2014;1(1):61-70. https:/ /b2n.ir/ 742939

[9] Ghayoumi Anaraki Z, Faham M, Bijen Khan M, Izadi E [Evalu-
ation and comparison of some voice acoustic parameters in pa-
dents with true vocal cords' polyps, unilateral paralysis of vocal
cords and healthy individuals (Persian)]. Speech and Language
Pathology. 2014; 1(2):60-71. https:/ /b2n.ir/ 125626

[10] Ladefoged P, Johnson K. A course in phonetics. Boston: Cen-
gage Learning; 2014. https://wwwamazon.com/Course-Pho-
netics-Peter-Ladefoged/dp /1285463404

[11] Ladefoged P, Disner SE Vowels and consonants. Hoboken:
Wiley-Blackwell; 2012. https:/ /wwwwiley.com/en-us/Vowels+a
nd+Consonants%2C+3rd+Edition-p-9781444334296

[12] Baken RJ, Otlikoff RE Clinical measurement of speech
and voice. Boston: Cengage Learning; 2000. https://www.
amazon.com/ Clinical-Measurement-Speech-Voice-Science/

dp/1565938690

[13] Shriberg LD, Kent RD. Clinical phonetics. New York City:
Pearson International; 2003. https:/ /wwwamazon.com/Clinical-
Phonetics-Communication-Sciences-Disorders/dp/0137021062

[14] Stemple JC, Thomas Fry L. Voice Therapy: Clinical Studies.
San Diego: Plural Publishing; 2000. https:/ /wwwamazon.com/
Voice-Thetapy-Clinical-Case-Studies/dp/ 1597563447

[15] Hamdan AL, Ziade G, Al-Zaghal Z, Tabri D, Sinno S, Saade
R, et al. Formant characteristics of English-Speaking leba-

Archives of

Rehabilitation

nese men. The Lebanese Medical Journal. 2015; 63(4):209-12.
[DOI:10.12816/0017969] [PMID]

[16] Mohammadi H, Mohammadi R, Torabinezhad F, Rezaei M.
Formant structure and vowel space in Persian vowels. Audiology.
2011; 20(2):79-85. https://applications.emro.who.int/imemrf/
Audiology/Audiology_2011_20_2_79_85.pdf

[17] Sheykh Sang Tajan Sh, Bijan Khan M. [The acoustic study of
Persian vowels in cv syllables of citation form (Persian)]. Jour-
nal of Language Research. 2013; 4(8):97-116. https:/ /jlt.alzahra.
ac.ir/article_1014.html

[18] Salehi F, Bahrami A, Nouri F, Ghanbari H, Baranzehi T. For-
mant frequency of Persian Vowels in 18-24 years old university
students. Journal of Research in Rehabilitation Sciences. 2008.
4(1). http:/ /jrrs.muiacit/index.php/jrrs/article/view/27 /0

[19] Mohammadi O, Pourgharib J. Persian vowel formants an inves-
tigation and comparison between Persian children 7-9 years old
and persian adult 18-22 years old. 2008: 9(2):105-10. http:/ /koo-
meshjournal.semums.ac.it/article-1-49-en.html

[20] Mohammadi R, Mohammadi B. [Studying the persian vowel
formants in students of rehabilitation school, Iran University of
Medical Sciences (Persian)] [PhD. dissertation]. Tehran: Iran Uni-
versity of Medical Science; 2003.

Sharifpoor M, et al. The Study of Vowel Space and Formant Structure in Mazani Language. RJ. 2020; 21(2):272-285.



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1
http://joec.ir/article-1-194-fa.html
 http://rehabilitationj.uswr.ac.ir/article-1-372-fa.html 
 http://rehabilitationj.uswr.ac.ir/article-1-372-fa.html 
https://doi.org/10.1159/000078663
https://doi.org/10.3758/APP.72.5.1218
https://www.ncbi.nlm.nih.gov/pubmed/20601702
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2921848
https://doi.org/10.1044/1092-4388(2008/043)
https://www.researchgate.net/publication/268437677_Phonetic_Realization_of_Prosodic_Focus_in_Persian
https://www.researchgate.net/publication/268437677_Phonetic_Realization_of_Prosodic_Focus_in_Persian
https://www.researchgate.net/publication/268437677_Phonetic_Realization_of_Prosodic_Focus_in_Persian
http://irj.uswr.ac.ir/article-1-3-en.pdf
http://irj.uswr.ac.ir/article-1-3-en.pdf 
https://b2n.ir/742939
https://b2n.ir/125626
https://www.amazon.com/Course-Phonetics-Peter-Ladefoged/dp/1285463404
https://www.amazon.com/Course-Phonetics-Peter-Ladefoged/dp/1285463404
https://www.wiley.com/en-us/Vowels+and+Consonants%2C+3rd+Edition-p-9781444334296
https://www.wiley.com/en-us/Vowels+and+Consonants%2C+3rd+Edition-p-9781444334296
https://www.amazon.com/Clinical-Measurement-Speech-Voice-Science/dp/1565938690
https://www.amazon.com/Clinical-Measurement-Speech-Voice-Science/dp/1565938690
https://www.amazon.com/Clinical-Measurement-Speech-Voice-Science/dp/1565938690
https://www.amazon.com/Clinical-Phonetics-Communication-Sciences-Disorders/dp/0137021062
https://www.amazon.com/Clinical-Phonetics-Communication-Sciences-Disorders/dp/0137021062
https://www.amazon.com/Voice-Therapy-Clinical-Case-Studies/dp/1597563447
https://www.amazon.com/Voice-Therapy-Clinical-Case-Studies/dp/1597563447
https://doi.org/10.12816/0017969
https://www.ncbi.nlm.nih.gov/pubmed/26821404
https://applications.emro.who.int/imemrf/Audiology/Audiology_2011_20_2_79_85.pdf
https://applications.emro.who.int/imemrf/Audiology/Audiology_2011_20_2_79_85.pdf
https://jlr.alzahra.ac.ir/article_1014.html
https://jlr.alzahra.ac.ir/article_1014.html
http://jrrs.mui.ac.ir/index.php/jrrs/article/view/27/0
http://koomeshjournal.semums.ac.ir/article-1-49-en.html
http://koomeshjournal.semums.ac.ir/article-1-49-en.html

