[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jsdp.21.2.3]

= 5l 153le 1S sl yg) 5 )4
oI (LS )L 6L Yle)ls bwlbual

13-33995 (5 a5 dd Y9 Hd

¥ o 7999 |yt § g 4o o
U‘)”‘ ‘UL'\"D‘) ‘UL"""‘DﬁL 9 UL"“""""’ ol ‘f}....alf E) d)” Lsu\.\...ero sascisle ‘uLC>’Ua‘ LS)BLJ 03;

oS>

2 oigadnb Sy jgel b aS cal JBUL 6550 s g, «luwlwa! Juloi (slp Gig0 sy, aloxr !
96 45 il g0 00 oo Jute Sy bl oz (110 DL 1 (hjgel Soloasgerme S (g3
10 Ll oS B0 9 (B Lbjgal Glrodls g (o)l () )0 WIS (Guiald |) wuer ez
909y 6o My b ) CodSt o Shy gl 3 g UL slapi )Xl 5,04 (b L)
oabz s Wl (gaivaiib (gl y JBUL bl (6 pS3l by A polo Al Bus .culaisle
el 13-09 995 (5 S dod (5190 0 )yl (P LAS 3L 8550 (closal GLrdilu ) o Bb) (o) (] )1 Lo
85101 45 Cowlousd Sty 2213310318 (gl oS 57 by K j90] GLoosls SgueS JSino i (gl
Jlosl b a5 ads oo oyLi axd Fplxil gl yivloj] gulis a0 Linl38l w3V dgu Iy el e goxo
w20V g M) C8s oo i i cpl jo (2Ll G SRy S8 a g (2I38lesls lp golesiian b9
Dgeo Jolo (hamm (mas A0l g laitiy )10 2 wdile slapty ;951 5l eoliiwl b il ks gusvainb ol

AA-2995 «(213810010 (Gane (7SOl ¢ HBUL (g 7u50L (g9l ;5 cOlwlua! Sl : guals (s 5l

Using Data Augmentation Techniques for Sentiment
Analysis of Users’ Opinions on Reopening of Schools
During the Covid-19 Epidemic

Marziye Mir and Samira Noferesti
Information Technology department, Faculty of Electrical and Computer Engineering,
Sistan and Baluchestan University, Zahedan, Iran

Abstract

Sentiment analysis, also called opinion mining, is one of the sub-areas of natural language processing
that aims to classify texts according to the sentiments, beliefs and attitudes expressed in them. In the
most current research, texts are divided into two "'positive’ and ""negative' categories. However, there
are also other categories such as good/bad" and agree/disagree, every one of which has its applications.
The purpose of this paper is to analyze the opinions expressed by users on social media about the
reopening of schools during the Covid-19 outbreak using supervised machine learning techniques, and
to classify them into two "‘agree™ and '‘disagree’ categories. Users' opinions, in this paper, are in
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Persian. The lack of sufficient datasets and also the low accuracy of natural language processing tools
are the most important problems of text processing in Persian. Due to the mentioned limitations, the use
of supervised machine learning algorithms and also the extraction of effective features for training
machine learning classifiers in Persian are facing a serious challenge.

In this paper, first, a small dataset of the users' opinions about the reopening of schools was collected
and manually labeled. Then, a combined method was used for data augmentation of the dataset. In the
proposed method, first, Persian sentences were translated into English. Then nouns, verbs and adjectives
of the English sentences were replaced with their synonyms. Next, the English sentences were translated
into Persian again. The new sentence with the class label of the initial sentence was added to the training
set. Thus, the size of the training set increased by 97 percent. After that, the efficiency of employing the
common pre-processing steps and using common feature sets in sentiment analysis of the English texts
for Persian were evaluated and the best of them were selected. Considering the low accuracy of the
Persian natural language processing tools, it was tried to select those features that were less dependent
on the tools. Finally, machine learning classification was used to determine agree/disagree class of the
user opinions of the test sets. The results of the experiments indicated that by applying the proposed
method for data augmentation and using selected features in this paper, 81 and 79 percent precision was
obtained for the polarity classification of opinions using SVM and CNN algorithms, respectively.

Keywords: Sentiment Analysis, Opinion mining, Supervised learning, Deep learning, Data
augmentation, Covid-19

b ey el azginyse o Clulual Ll dabs
ol il a4 4 Cal Conbid sl el

doddo —)
SLaSd 9 oy GBhlmge b3l Gl o
Loy 0 olu)lS 55,8 culled wals gjle
S s ozl GoaSt 5 il slalosb
ey o v obl ple 4 eyegy, Dyged ook
chaiig 5l il sl byl corge 45 Wl
s 5 eslie LS ol s cadad olp)lS
a5 sl ey 0 cgsszge @l glgil 8L,
dor ) Glire glas,,l5 Lo Wiy byl oo

Pt 2 Sbniee edlims il leeg S
2 b hie g oo 09,590 o Dl g ge by ey
Wadse GRS (S g (e ude og)Sdw
Alg o Slolus! Jloigarszs Joo S wszgenll
(Xas 5 ol ¢ gluae ails) Gblse gamasl ol y
e b oo L6988 9 5)9) e (sl
Egdse b o Bainsh (09cillie b (3lge 3 5 LS

[Logss 43,5 ay jlaine
ol JLssas 5 V-0 968 (5 5lew o S aen b

5 obey by Ldl g ol Cange Gl (St

. ] e o Bly b @olsgz ;0 (Sopudl 5 Shksl BY¥s Jlos
dLmlejiS 5 oladl slavaly ‘Gc[aiql 6 IS alsld

, 295
oSl o gylem (pl b lad e ol ki ol 5l ol .. )
’ | ’ |l o © L ooy o ol chla oby e gws Jolos
Yo y0 0)9 40 e w8 Og,&).w&u’-c . . —Z .
7 ’ oonly ol (Sewpmt o8 g lgds )5 Jghne

Loollzils § ol o gilome oo pe yabaidai )3

sleilly a5 50 LplS slais | wzg LB
b S ooyl plazsl 1 3-mgss b bas e
o 4y S g g5 VA-0ug6S 8,L50 ool ylae
5o Sl L lod s Gy lane &l a5 oyl
5 Cdlage (Jidl asile oo sie Slegdge) 1-0y955
el L aiilgs go oS Gty 08 o0 | (hjgel
splejle 5 cllage Sk plojlo @ Ll Jo8 o
o5T 050 Sl 5 LaiSTs 51 b aisS S8 g
AsS sl (g pailaeien (b pde Slosesal g Ligh
ire Sl (LBsel pllai g9y 2 1 A-0y985 (ol b,
3 oslital Slels olass Ll g ool o ibys Lol
Lo )loe s sl iy s (55lome slad
poroee Bbls jo Jrazs S5 Gl s 5 eloi]

I Cj.la.a Ylwles] el r:l.id.g Lo lasls
‘)5Lg ‘o%j.c su&la-u}‘ )SOP J».l?u 9 C‘).?.o..w‘ LY aS
Cudgrge Sy 8)Lyd (e by (5K g iblse
aile vaxe laaels o wiloansl 18 (g9l8 e 1,
ws)S e ples Lk 5 Ol sl (SOn
M Gy ol o)l Aels Go5ar50, o Cusloads
[1-3]
Jed 5l goame by glls clulua! Ldos
elolis o> sonaib ¢ 7zl sl Sodad s

Drkel sl Ol gileasds g e bucss

! Sentiment analysis
2 Polarity detection

Fo 2be Y oLl 1FY Jl


http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jsdp.21.2.3]

14-33995 (545 40 Y9 ) )Ide HLIS L 6L YL Slwbwal Jud=xs gl (2l 33le 31 sl gy (5 a5 )5y

OV s icwload paileile i O jgod dlds Al
gt Slulua! Jdoi die) o iy lo)5 5950
Jedosi b g pe b )5 (Byme 4y 5 g (o)l 5k Sl
VoS 50 05l o0 VA998 55l 50 oz lae LS
Ol ol Jdos ly goleig by, Sldi
CuL.: Fooidu ;0 9 s ol olaFil 5Ly
O Lisu ogbee Sl goleiin by, 2L 2L

Oy, S5 5950 Y
5 Sloleal Ll Ay )0 d92se slagiag
R T O RO e T
5 oedle 650l slaghs, (BSly p (e Slahs,
D)5 Ganaib oS 5 sl b,

OBl candad o a4 (B5ly s sla by,
9 W3l o0 (o dabojly So S L e 40 29290
o (yle aslf el ‘;’)Lf)‘> ‘Ob‘j‘ﬁ Cemlad u*’l“‘ﬁ
)é = dumbo)‘j u-’)"‘-eﬁ)"*" A.l.o.> )‘ [5,6]..\.:)56&
s [7] SentiWordNet « g o wdSI oL
Sl 3 el oy 4o 0,5 o,lal [8] SenticNet
ab 1, [10] LexiPers 4 [9] PerSent w> (slaaslosls
Oy

GSoby aiws dws 4 095 pdle (6, 50L slo g,
s 5 it 550l 5 B 530 550k Ll
ol sjnl degamo e B 555 5o S5 se
S Goisel sl el ez o e b Do
aasb pl ogd oo oolaiwl lile 6 Sol wnas b
O9e3lacgeme  (slaools  Cndad S A ol
[11,12] el

olelie gy, » Jae SBlosw xSk o
3 ol sllizle 5 el 5 soloslxl (5,500
e C)‘) (_ngu»ﬁ) )‘ (.;) ..\.5‘50 ALY ‘) LQOJ‘Q:LCM
ools o g, cpl Ho el Ollas gonadiss aiws oyl
Gl s> (oolawy 4 ol cdlBs e
slr BLosn x50k slaghy, abox 5l [18]wss
Ghey @ OlFee e oby e oleleal Llos
[14]5,5 o,Lsl LDSA (5,5l

ISz degerme (SHlliaes RS0k o

3 (s g Ogd oo (5 ISz Swd O gy oold
S5 [15] o el J5055 & jods degozmo (pl by
Gl o)l Oy okl (olliaes oozl

Fe 2l Vo, VFeY Jlo

5| oo b Canlond g pal oyl enlditliS sl
SlaaSid ;5 Gealro 5 poly sloatisi s 5 ol ks
5,y odiiz ybae ki 6 gl il of, eloza
oS il go byl Jedo 9V A-055" (ly90 0 jse
D 5 Lo 51,55 ol dia) plwlid g Shlo
S diey (pl )3 S99
Ol Ol Sl Jlos allie (nl Saa
ol 5 olpl )0 jlae QLASHL )L LSy
I ool L Gillke 5 Blge 0g,Ses 4 oll
i el GBUL etle 650k slag ;5N
S5y y Slobesl Bl dies )0 29250 o iagsy
Lol nle o 5 Cwlad S Ojgo S 5t
slajlpl Cosgame Jdoar (cw)lb by egata
FoS sl a3 Splonl laiaghy slaws iote (53105
Jolos o eslanal 590 slahy, (Bb I ol
Ko g amd G by s 4 olules
00| slag, eyl 4] Can! atunly looains L
lobas!  Lbs gl
1 Slolar] Ll ol S50 glagl; o eslil L

O B oy S

Sgder el &5 ol plagaiells 55 (o)l G
O Slubusl Llod (sl p 09290 slaghy), 5l eolinl
il a5 1) Y a5 s 5l 0 eSS
Sl Sonlad s sl Allie cnl (s3leiiny b,
Lol GBUL 6550l ylae 2laSL 8 )8
degeme So 4 5l BUL (dle (6 T0b (slap o5l
s 3l a5 35,10 00 95w p Sk 1 Bigal
alie oyl Ho (Juds pla scanl pole; g lgis )5
Ol ol 5l Sass ajselasgeme Syl
90 S5l e 00 I ez (Fd D jgoty
sl Bole O5ly b (o3l 5 (185 0 Aoz 5 )
oolaiul  higelacgeme  (gladiged  Slaay ol
slaShg g il in @bl Grizes rwlond
Ok 58 oSl gt Slubeal L5 sl @)
Wl sl Shy 9 b aAn 5 eon sl
olis amb Sall sla sl mlbs wlend ol
gl b gleitdy oy edle sipaiil 85 45 wad o
ool g a8l SRS Bsbasgene g5, p
boamlie o bl Gl Shy 5 Lol n i
oozt dga> ((glidlosls  jany) adsl Solsac ez
Gty b9y 65,00 Geizres Ceslatily g
A saab cds bl 4 e glidlesls (6l

Cewloalds do yod e 4 Sioy  omac


http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jsdp.21.2.3]

G b aslsty Vytas b aiS o S8 Jubow ol
2 e Slegedl (85 Sz ;0 oS Glej g anpe
.AJ)‘.)).! r:lf u,u)ld.o 0 u")}‘J u...a..S u«b}.ﬁn.'

SOl (09, Y
Jobt ol codad ns Gl ool )
slass ol ) Wlole a5 cal Lol Al ol
S glel (Blaz (53l G« s0i90] ladiges
ol (V) U8 )3 oleian () Jolie sonaiih 5
S5 L ool sanaidl  glp cwleads  ools
3l asgezme Soay 5l SBUL (dle (6550l sl sl
8,Ly0 laml aslsl o el Jlocus 5 S0l sladigal
3l Al e Sli e ew 9 Casro odlddgese Clu

Pgdeo rdd @oldde (b,

sole asgesca

l

e jgal slaaigns las ol 33

|

=S LT RT-=n)

LT AR
gy adds
¥

20 ya8 o> w02l asgesea

OS5 Coudad (i 6l g3l (9, 1(1-JS0)
(Figure-1): The proposed method for polarity detection
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(Tabel-2): Effect of pre-processing on the performance

of the classification
Flae Como | Slelg | cds Sy | <l

v Y- ve | v ol e \

kel los

Y v VY| ssbedle Y

sy kel
Slol il
+6 ko Jbo 5+
VE| v vo | ve| Teides Y
ofly ki

o+

ol i
+.¢3kw, Jbe 5+
vs vs vs | vo sibedler ¥
voily ki

Lbo‘)‘lj)'fcb RS

oals Jloy (ol dlax Tal (V) Jgoz j0 pgo <> o
ol celazd S alnl ol b 1 55, e s
50 Calaiils moli8l ws o il ganddds cds Sl
O5ls GBS Gl goaaie slagts, ) 0L
b GB5ly onl dgdoe el a5 o)y S92y LSS
Sy ol Alamjl wish a3, s Sglite el
Olaiie ) 5K @l claledl sezg 4 (oo
il glgil wnliosl slras "aal opol" aile w)ls
oS a Ml " I asle adds Sy (sl S
WJogas 5 Joiae aiile it Glad god ojen
s "ol sl RSy sl TSI eslind
b iy oot Mz 8
sy g9t ailgne g Mwilge atle laz g g
5 "ol o T sl "l aer cedle oo

. !
Oz O jgon

MLQ@ lloll 4.3 doas - Qlf)‘s ).) déLé‘ '|6|' w)&) &9':3

I LI n n oz .
Plo 08 o,lal TS n samyse g S dwyae

1 10-fold cross validation

Fe 2l Vo, VFeY Jlo

8 i S e 303l g BT5ly el 8 5l
ilasls ol pends ool 6ol shosanl gl |
b S5y ol 5l ks wolein (g, 5o (Jdo (nla

Cawloods oolazwl

Gaisainls Y
3 ol Jolie a5 colddcgess > ge opl o
Olpedr Cwslosds ol o1 55, » Sy gl
o3l il 650k p)eNl So A Agelacgee
ol 6y 2 G93sel b mtle (S0l o568 05 0
Sl JolB a5 55l co 00isS S i Jde K dsgesre
s olaisl Wl b $lye oz p oz Moz 4
A0 g Oleitiy Sl Gedle pysSl 9o 5l allie ol 5o
oolatwl oyl cadad s slp o Al

GOl o9y 2L e -F
oy 3l olein iy Jole 4l sileesly sl
el cds oLl slr s ol mpalin
oaial Fjlore 5 como (S8 (8o @, slayline
oolawl 0,50 bolodegasme laml « izw cpl jo asloads
Sl sl a8 Selonl slaiolej] @l Gupw ¢ B2

Dgb e )l oleiiay Ghsy 2L

oolaiwl 090 s0l0ac gozxo —V-F
3 S Al cpl jo coliiwl oyge Solodegaste
eIk s )by 5wy iz e VY

S Cwol VA-wgsS  gpSden e o wylos
Cawloads oals lis (V) Jgaz o QT Slastin

oolaiuwl 3590 Solddc gosxo Wlasice :(V\- Jgo)
(Table-1): The characteristics of the used dataset
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(Table-4): Comparison of back-translation
and combined methods
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performance
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(Table-5): Efficiency of the proposed method for data
augmentation with the replacement of synonym words for
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6 Multichannel Convolutional Neural Network

1 Convolutional Neural Network
2 Embedding

3 Max-Pooling

4 Fully connected

5 Dropout

Fo 2be Y oLl 1FY Jl


https://en.wikipedia.org/wiki/Convolutional_neural_network
http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jsdp.21.2.3]

14-33995 (545 40 Y9 ) )Ide HLIS L 6L YL Slwbwal Jud=xs gl (2l 33le 31 sl gy (5 a5 )5y

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Progress in the machine intelligence for data
science”, Sustainable Energy Technologies
and Assessments, Vo. 53, pp. 102557, 2022.
Wang, Y., Chen, Q., Shen, J, Hou, B,
Ahmed, M. and Li, Z., “Aspect-level
sentiment analysis based on gradual machine
learning”, Knowledge-Based  Systems, Vol.
212, pp.106509, 2021.

Riaz, S., Fatima, M., Kamran, M. and Nisar,
M.W., “Opinion mining on large scale data
using sentiment analysis and k-means
clustering”, Cluster Computing, Vol. 22, No.
3, pp. 7149-7164, 2019.

Shams, M., Shakery, A. and Faili, H., “A non-
parametric LDA-based induction method for
sentiment analysis”, In The 16th CSI
international ~ symposium  on artificial
intelligence and signal processing (AISP
2012). IEEE, 2012.

Najafzadeh, M., Rahati Quchan, S. and
Ghaemi, R., “A Semi-supervised Framework
Based on Self-constructed Adaptive Lexicon
for Persian Sentiment Analysis”, Signal and
Data Processing, Vol. 15, No. 2, pp. 89-102,
2018.

Mendon, S., Dutta, P., Behl, A. and
Lessmann, S., “A Hybrid approach of
machine learning and lexicons to sentiment
analysis: enhanced insights from twitter data
of natural disasters”, Information Systems
Frontiers, pp.1-24, 2021.

Ahangari, M. and Sebti, A., “A Hybrid
Approach to Sentiment Analysis of Iranian
Stock Market User’s Opinions”, International
Journal of Engineering, Vol. 36, No. 3,
pp.573-584, 2023.

Imran, A.S., Daudpota, S.M., Kastrati, Z. and
Batra, R., “Cross-cultural polarity and
emotion detection using sentiment analysis
and deep learning on COVID-19 related
tweets”, IEEE Access, Vol. 8, pp.181074-
181090, 2020.

Manguri, K. H., Ramadhan, R. N. and Amin,
P. R. M., “Twitter sentiment analysis on
worldwide COVID-19 outbreaks”, Kurdistan
Journal of Applied Research, pp. 54-65, 2020.
Kaur, C. and Sharma, A., “Twitter Sentiment
Analysis on Coronavirus using Textblob”,
EasyChair, 2020.

Ra, M., Ab, B. and K¢, S., “COVID-19
outbreak:  Tweet based analysis and
visualization towards the influence of
coronavirus in the World”, 2020.

Costola, M., Hinz, 0., Nofer, M. and
Pelizzon, L., “Machine learning sentiment
analysis, Covid-19 news and stock market
reactions”, Research in International Business
and Finance, pp. 101881, 2023.

Leelawat, N., Jariyapongpaiboon, S.,
Promjun, A., Boonyarak, S., Saengtabtim, K.,
Laosunthara, A., Yudha, A.K. and Tang, J.,
“Twitter data sentiment analysis of tourism in
Thailand during the COVID-19 pandemic

Fe 2l Vo, VFeY Jlo

(gl Si590] dcgazme 1o alez o Sl 4 alaz pais

L eizmed 9 oS Odgi (b (Sorian sbadiges
ras Ll lp Gpeamm ilere (38,5 ka0

6-Refrences

(1]

(2]

(3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

oo (Eali8l 1) ganail C8s  bomn

&l o -7
Liu, B., “Sentiment analysis and opinion
mining”, Synthesis lectures on human
language technologies, Vol. 5, No. 1, pp. 1-
167, 2012.

Ahangari Ahangarkolaei, M., Sebti, A. and
Yaghoubi, M., “Automatically generate
sentiment lexicon for the Persian stock
market”, Signal and Data Processing, Vol.
20, No. 2, pp. 3-20, 2023.

Noferesti, S. and Shamsfard, M., “A semantic
framework based on domain knowledge for
opinion mining of drug reviews”, Journal of
applied research and technology, Vol. 20, No.
6, pp. 652-667, 2022.

Rajabi, Z., Valavi, M. and Hourali M.,
“Sentiment analysis methods in Persian text:
A survey”, Signal and Data Processing, Vol.
19, No. 2, pp. 107-132, 2019.

Catelli, R., Pelosi, S., Comito, C., Pizzuti, C.
and Esposito, M., “Lexicon-based sentiment
analysis to detect opinions and attitude
towards COVID-19 vaccines on Twitter in
Italy”, Computers in Biology and
Medicine, Vol. 158, pp. 106876, 2023.
Huang, M., Xie, H., Rao, Y., Liu, Y., Poon, L.
K. and Wang, F. L. “Lexicon-based
sentiment convolutional neural networks for
online review analysis”, IEEE Transactions
on Affective Computing, 2020.

Baccianella, S., Esuli, A. and Sebastiani, F.,
“Sentiwordnet 3.0: an enhanced lexical
resource for sentiment analysis and opinion
mining”, LREC. 2010.

Cambria, E., Liu, Q., Decherchi, S., Xing, F.
and Kwok, K.,  “SenticNet 7: A
commonsense-based  neurosymbolic Al
framework  for explainable  sentiment
analysis”, In Proceedings of the Thirteenth
Language  Resources and  Evaluation
Conference, pp. 3829-3839, 2022.
Dashtipour, K., Hussain, A., Zhou, Q.,
Gelbukh, A., Hawalah, A.Y. and Cambria, E.,
“PerSent: A freely available Persian sentiment
lexicon”, In International Conference on
Brain Inspired Cognitive Systems, pp. 310-
320, Springer, Cham, 2016.

Sabeti, B., Hosseini, P., Ghassem-Sani, G.
and Mirroshandel, S.A., “LexiPers: An
ontology based sentiment lexicon for
Persian”, arXiv preprint arXiv:1911.05263,
20109.

Revathy, G., Alghamdi, S.A., Alahmari, S.M.,
Yonbawi, S.R., Kumar, A. and Hag, M.A,,
“Sentiment analysis using machine learning:


http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jsdp.21.2.3]

using machine learning”, Heliyon, Vol. 8, No.
10, pp. €10894, 2022.

[24] Miller, G. A., “WordNet: a lexical database
for English”, Communications of the ACM,
Vol. 38, No. 11, pp. 39-41, 1995.

9 Lrl'c “_;)')o ‘Lgé.‘a_»a.c sL;JL»o ‘QF‘AJ)"’ sol_:.ibjj [Y&]

GCLQ,:‘ 6L¢a=\.il.w) 5 u,uL,...._'>‘ J,t.l:w.'i" WD oy
Gt it ¢ s (sras A5 0,80, b (o)
FE-0 Slans KA E)Lo...';) ‘U‘)”‘ )45.....915 w0 g

Avas

5,00 YWWAF Jlo ;0 o dd o
QS‘JW c;\.,....u) )d ‘) 09.5 G..ut.m)lf
e dRisls o aledlbl (g 5ls
olial cwloniln, oLL a4 bl
é]aﬁ.a 65’.‘-&5“5 fbbe)o
9 L’)LM’ « oKl 5o u_:LC)LL:‘ ‘_gl.b‘W' - o pde
5l cwl le lasl asblly glas
marziyemir95@gmail.com

WAY Jlo 55 w990 | o
b 1) 293 (w5 6)90
oBails  yo JamalS cwaige
ok 4 @yl seo
Syae WWAY oy cwslowsiles,

Sled jo ) 0> al )l swlis IS
oS Shae g S el gmie oRails ) ans,
Celod Sl i duged oKzl I VYAY L
5 Ol oSy ale cia i ol

o sl

5l cwl @sle lasl asblly glas

snoferesti@ece.usb.ac.ir

Fo 2be Y oLl 1FY Jl


mailto:snoferesti@ece.usb.ac.ir
http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html
http://www.tcpdf.org

