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Abstract

Background and Aim: For better using of electropalatography in assessment and treatment
procedures it is important to know normal tongue to palate contact patterns. Several factors can change
consonant’s articulatory patterns. One of them is voicing. In addition to determine amount of spacial
indices of studied consonants, this research aimed to study tongue behavior related to change in
voicing.

Materials and Methods: This is a descriptive analytic study. Consonant linguapalatal contacts were
studied using reading electropalatography by recording 4 normal Persian speaking adults (aged
between 21-25) repeating CVCV syllables (C=/s,z,t,d/, V=/a/) ten times. Contact patterns were
examined for total number of electrodes contacted and other spatial indices. Comparisons were made
across voicing contrast.

Results: In this study amount of spacial indices of studied consonants determined. It’s found that there
was not significant difference between voiced and voiceless cognate according to number of contact
and other special indices.

Conclusion: The findings of this study are in according with previous studies in other languages about
the effect of voicing upon linguapalatal contact patterns. Difference in voicing does not make clear
change in spacial indices related to tongue contact pattern. Compared to other parts, Tip of the tongue
seem to be more sensitive for change in voicing and oral air pressure.

Keywords: Palatography, spacial indices, Voicing, Linguapalatal contact patterns.

Corresponding author: Department of Speechtherapy, Faculty of Rehabilitation Sciences, Iran University of Medical
Sciences, Nezam Alley, Nazari St., Madar Sq., Mirdamad Blvd., Tehran, Iran. Tel:(98)22221577
Email:zrasoulii@yahoo.com



https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

VYAV Y oplouds AV 095 - Sulivh (sl g

‘ ;w.h 9)4 Ao

Blgdm syl (sLad s adld 1 g STy il ouw)

. . ¥ (s . LY T P
‘:9‘.%5 Lo).&m ¢ b‘).: U"‘)" bl.h)ﬁ ¢ «:‘9‘“") 8] ‘):b) ¢ ‘;‘91.@ U")'
Ol ey o3l gl josl s Cuner 5wl gl 35 50 o gleyd i s’

Ol el (S pole olKuiily ( piseslys pole 0 a8l ¢ loyd LS 09,5

Ol el (Kb pole oSl  sisesles pole oSl s sl 05,5 -

e

o g il Jalge bl o plS 4 ) oles oano (slogSl L ol aiajls o> 5 bl Mol 53 (65 pS (6,5 & 1B g die
- il g g5t - ol slaglipan 155 plid oSl palie s 35 cpl Ban LBl e 58Ty Lol ) (S o IS 8L st ples
Ao ()18 Ty amise )3 yuss Blie )3 (L) 5UB) gy 5 () 558

O ) ennls JUS )5 5,8 ¥ el b sla wled V) a5k - Reading (6,155 oIS wiuanses 5l o0litl b (JUlow - brogs Gimgh cpl )3 S awyyd (W9
bl s g 4l oles (eloog xSl S slass yasls blod 1 oles slagSll 12285 1,5 adllas 3,90 (C=/s, 2,8.d/, V=/al) CVCV clown 1S5l 03
bl sl asls bld 1 (o)ls dxe MS] As astiio Cpioten el Cawd 4 adllae dy90 (slalyseen olad (cla jndls polie adlas oyl )3 ISl
D) 3929 sy 2y90 Saglgen Slyco g )Ty Glacuiz (m bpasls plo ules

@ by alad claasls > Slin juii o)Sly date )3 il il Gate So> ol o alde Slilllae @ b ) ool @S 35 5 Ao
515 125 5 s by 5Ty s & o 05 cslasie 500 b tlin 5 05 ol s A 4 e ol b 55 bl IS 4 b5 il 5550
Al psles e

P 4 ol oled sl (g STy ¢ aldd slaas s o )5 6l 158 (4 51y

(AYIYIYY s o pdy AVIND :llie Jguos)

dodbo

2 S Ol 4 sl o il (Bl o (ST clo
oolil (ol sladaisee | il SiawesT (slasanaib
o Mg sl (S laada x5 & 398 o

V)il
Bl 2aste Jelge 56 cod o lpen 1y (slagSll

JUES ) w5 sl S 9 ybre 2yl slacdl ales
9 Mo ol omen (Mg lbdasuio plo W5yS e )8

S W95 ) (ote pae (b el &5 45Slen

ol g b S 5 ol cdld Sl bus oS il e
Couedl ;g 5k lolis cul g lolislgl s ) oass
Ol s jglaie & &8 cwl gl5l GBS B )b (o35
S (b g slageled ol 5 saplej 4 bgye
dy90 5 0jgpel a5 ansl el (V)cwl auS slb dtwg
b peelid e )l sbaplil (S clacdls

loyd,yliaS 09,5 ¢yl (S pole oSl ¢ ieslgi pole 0aSuily cpllas (668 ¢(g kol g (LS Lol po ol ¢yl a5 1 gl DN o5

Email:zrasoulii @yahoo.com &YYY\OVY ;a5


https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

YY Vbl 5 Jolie ui:)T

s b il glaglsuen > iale JLd oy (VA1)
(FIob o oyl Lals (,la8T,

3 &S W35 asie (V2AY) Dagenais adlbae )
b > ils (el eled Jsb csod - (ool (slaglgeen
Pl iy LSl @ cond STy glacar  Sle
5] o)) s alie b Lojb laules 4l
laglen » (0g Ol b Jy oime pé (gil] bl
SN 5,2/ slaglpen (pdolo Jld j2)e o s (b
2 led (25 & (5o (P=+ /- B0)AID S dne 4 S35
V)l 0391 Sy iy 51 S Sy s

a0y ol & boyye gy Sliiod (el oS Ll
SIS dgaoe (STl (b dlex I ol lagly (S
P Gilie Olidos @l (9 pd e Coa Cuwl oY
=0k 2 @l dwglie b Cunl oy 05 plosl 3 Lol b
5 e ) 2bss leelsl iy JlB) oo Bl sl
Pl ol S 4 bae o Shy J) sl 8T 68
D905 ()

2 G P i) 3 Sz Clllee sl 4 a2 L
e e 3a85 ol B Canl B)S5 plol o)l (L)
5 oo - il slaplges Wy olad sl
o 2 )8l St oy g o) b5 s - il
A5l e b sl

32 0R9)

el 485 plol Lo o’ 05 43 s,
oSl Al YO L5 Ve lgo il aslllas 5y50 Cyran
e adlllan 3)90 L5903 g ol pl (S pole oLty cisuslys
shls L3l pl (oaled 25392 (0 93 9350 93) Camonr ol Sl 45
ALBNS (3 (o)ldS MBS A8 zun 5 009 (b SlGd 5505
Reading (¢,L55 oS i 3 Gains ol 5o il Jbs g
plS dalllas 3550 o1\l (glys 0 edlanwl VY (g l38] oy deus L
FY oges o Gadnio plS ol Glasuin Wb adle oguas

YYAY ¥ oplouds Y 095 - Suwlivh (5l g

3 (NS o b oSl ol ol lyst 15 o ISl
ety )lSly b b el sdd e Guis o
- olsen wled (oSl &y bgs e (spacial indices)  olad
Shas SleMbl cusl pods 00,5 oy adllas dy90 o
iy 4 b (903 paSule ) Wl Cuwd 4 Gllllas oz
daise )3 yuis Jlo lgis 4 Ml o dpde LS S )g5 p il
ks & plos B> lgn JLid ) i ol @5 4 5 )5
ol by Sl ool pln o 1) by iz sla sy )3,
Mg Ly 5l B es Sl Wlg e Yias! aSh sad e
SRy > ol Gl LY 4 a8 il o3l s L)
Bgd e 33 lad 51 (slon Jlis > s o> b )l
(295528, Y b plS IS (5,052 s olyles o)
)30 Lszmen St slagley 4 pglis (gyliiS Y]
3 35 MBI L olyen (o551 (Ve ool olis JWS )5
o apd 3l (U 4 sl Slodo Jgens @S gj> My
olyd 5 byl Ngy 2 1y GBS P el ST ()l
g Lyuehl cuwss cwl pY @S I @ Ghlew owi
30 () pumliis s 1y 5l ol ols (opSojlnl (cladaise,
syl oo 4 U ol oads oW dowd jobay ddlllas oyl
~Olyen Mg (2lad b adld (6 pSoilul 39290 wre
il jeuiS )0 29390 (09l FY iy bais &S ba
2)S (Byma

Slas 5 6ISly #U g0 by Olaios
oliie hwgi baglyen (S b5 wled slagSl (59
Fletcher .cuwl «3,5 )18 wyp 3y90 ol plo » gxs
“Ulger (poyp Car yegll (9950 A5 g I (VAAY)
&Sy Bl ged odlaiwl ) Sl G558 LS Sb; sla
il glaglygen Sy g STy slacdr o ()2
dgg wlod bl dliw duaizee blod jl gyl me BMBT 543
Critz-Crosby 4 Dagenais adlas bl p» (V)cusls


https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

aulss e Sulss sLas slaypalis . slasly B owoe YA

lad Gl adls (6550jlul an alsye p3 g IS oles
(17)ed 5 plod

roujSle slaw 3 Jl o ol Tl )3 b padls ()l
49 358 b bawgd (lgsien )15 )L e ol oS ules
oo 9 b gl (eles U5 9y 3l 5 il )b
debro adllas 3)90 (sladiges S sl polie (ol 1SSk
g e 0l glsl glagadls (V) S e
:(number of contact)  ywlei bl slus —)
JL2 2y o ol por Lo w28 ) 4 (o badg Sl slass
() slonds
il 4 gy eled oS =Y
«(place of contact) _jwles oSl (2l
IS o aS cwl 0y (T elaB ol Jolse
(V)39 00 003 led o] (slang sl
(length of linguapalatal LS _ JL; wles Jobo (o
:contact)
JL pLS Slao bt o o] sladg oiSUl &S slacid, slass
(V+)Slosgs
i JolS uled b slacayd) ol (2
JLss Lacas, ol 5 Lasg iUl S 4 olacasd, slass
(V) Blonds
((location of sibilant groove) .ol L oKl (>
oSes gl Sl o 53 il )b (3ye o i) o)l
(Vo) 1,
(groove width) islw ,li (S,e (o
S5 Sl ol s A asy p Jld e ladg oSl oluss
(V)] oads sl
3T gl Jolis 355l o3l 3,50 (£l slnsges]
ol 03¢ J&uae t 905l 9 (ANOVA) yuils)lg

sl
Glyodl g (ke ogad > ()lel b ygesl b

Y 09 (wlw! 1 g SUI Wi 8950 = Y S0
(A) Reading ol5uiily (g3 S

sy (V JSK5) ((A)se Reading o&isly (598l
pLS Lo ySaised j Jod cnlio 08 5 L gollay x|
LAV o Jy 8 lad o el S Gro 4 1y souas
Somy WIALISI 2] osean ¥ Jolis sy s 3y30 clolyean
L g (4519 olyeon - aSg) sl JB )3 laglgean ol S
bl lese 4 fa) 4y sl e izl L8 fal 5 oSl
Sialan S15L5 &8 29 ol oy 0,90 laglysen yolore
GilS s & adllas 5,50 lsan 1 Sl slacdl 15
oled Sl g s & oy ol &S (puled 5 0
¥e) 23)5 03D digad 033,81 5l ey (gl il s g
(131 S5l bea

ol 51 tises (o5 olos g Slo (sl 12 53
239yl (g9 5l b QLal gly o g8 Sl 8 0
A ) Gy 3 0,8 5 bawgs B gl 1S5 )L Ve (b oS
(Individual 5,8 ;& odisled )8 cdiiisld Lolod (3)50 A) 3,150
89y 3 e A& e i representative  frame)
R LRI PIARBIEIA R ISR LIPS
(Overall =S o ules b cdid o 033 wlod Lo

o5 led ma,d cpl Lol Caws 4 representative frame)

YYAY ¥ oplods Y 095 - Suwlivh (5l g


https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

ya Vbl 5 Jolie ui:)T

S (ol 9 S (3Nl SLalgton Sty o g STy Sacida ;3 (LA (b yad b (ke - Joso

S5 odalw 53 (jlane Bl y2l) (Sl S5 gdlamdl 4 (Hleno B p2oil) (eSSl
I Is I ot L
YEIV (V1Y) YY/E (§/Y) YS/o (¥/-¥) YV (¥/5) olos bl slaxs
_ _ V(e V(o) JRICREAN

VIVY (+/0%) VIV (+/0V)

Y1\ (+A) Y/ (\/-Y)

VIYY (-/ov)

\ID (-10)

VYO (o] ) Jol5' wlod b glaciy sy olass

\/5 (-/0¥) ool Job
— o Lw )Ln*“ oyl

- il )lws 20

dool o Al o oli8 slasl 0)5 o IS P )b
7 S o 4ol (ol 5 e 4 a0 B oS 2980
Al o yuin el sl /d/ lgseen )3) 24 o 0auiS
bug e @S ol (W)orS e JS8 P8 4
Db 555 40 (59 Cawl 0l 5158 35 (Ve o)) McAuliffe
sl lgon Yo snd i g P 4 ) el oS
G P it b /i) &Sy 8l o |y W81 W) sl
59 55 Vo (g (s D90 D)3l Dlasi Dged )y Reading
(Ve )ashy IS Slo ¥2 U VY o odgome 43 01,8l ) &S
590 ;> o (VA4¥) Dagenais 5 (VAAY) Hardcastle
Iy hebie wled (66Xl andSSH /AL (g0lais] (sla ylgsean
(VYY) Slodges o )l5S
Cawd 4 295 YV Joleo /11 > wles bl&S slass
B 3y 6y dxe glds STg o g STy sy 4D ol
sk (AL Sg o g9 MSSly slacas o BMB] pac oy
adllas > g oad S5 35 (VAAR) Fletcher giss )
el b wdSSl b VF U5 S398° A (59 S Fletcher

olen sy e siagily (35550 i §] 45

YYAY ¥ oplouds Y 095 - Suwlivh (5l g

.\%j dﬂfo)'l.\ﬂ J.sls -

aS ol i ol pl ey Sloads o3l L Y gl 4o (g6d
Sy 9,05y lacis o (Sl QNS Sl o) Je
S5 (il aglsen 5 55 (ool laglgan oS
Job cwlad oL ¢ wlad bla slass sl yadls Ll jl
i ol JolS wlas b (slacasd,y dlaws o o8 = Sbj ywled
Sloledal pl (S cuil dgng il jld (o 5 vl

(P> 0)0395 s gme (5yle] Ll

sl jadls polie s adllas pl a4l > @
5 8o - eale 5 oot - ol slaplpen Mg olad
dy90 5 cou I Wil o el cpl p (g)laSly )"’L’ Tadld
5 oinle g (ool slalyson 09,5 93 LB 5 sl o)
DS (o g e Oygohs
JA/J 59d (531! g ylgSton
5 8 53 LelS Sl ylb /U (clagsean


https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

olss e Sulgs sbas sla palis p s)aSTy 86 Gwy Ve

o ol ol g 2l 039 (ool (ola )6 Cuows & yuio /d/
JB Gaiss ol 50 edlaiwl 3y90 (639U FY piiinw lawg
S 5958 (npeh) pled ol (V) Slodgs e
Lld /AL dlaylsian 5 (a5 e colol o] & ol
3 dmd e i ke cpl el Cund 4 S5 ol (o0
ol dbul wled Jol cady 33 awyp dy90 (slrdiges solod
MGl ly poles op s selid oSl (Yoo V) McAuliffe .cul
Sons 4S50 Cawd 45 rdy VoA Jolae /i/ aSTy i jgle 53 g
o oy D90 Nged ,d odel Cuwd A A 4 S
(V)b e

(JolS wles gl sy sl jadls bld
Sl Canny VIVY 5 VYD polie iy & /A slalgson
Lld 1A (o ylgion amd o lis 45" 15350 cand 4 |,
sl ol b ylgsen ddy 4 Cuns o5 slacayd, slass
50 (Vo o)) McAuliffe bwg cdlas opl b5l gyt Jol
(Ve )ewsl oad g S aoms
Yzl /sl g9 5\d iyl

JRVCI SRS P Wi I LI} /A i PR PN
P S IS S o b Sy Jsb g p
ool 45 5,5 o0 JSB gule Jled iy g el i
ol b2 il (ped cind)) st Ui 3 o (S5 Sl
GBS >yl i (pl (W) Al o 298Ul duw Jolas L3
Iy S5 g989 Jomo (g5 .cawl 0ais S5 (V24¥) Dagenais
» 30 (VAAY) Hardcastle .(V)uS o olye (550 (S p
S35 o M5 o5 Alie 4 ol 3 &5 (6,05 oS
Pone M S o> 258 F L ol (oSSl
0205 9 NS (0 80 A UG slaciy) o 1) (S5 o8y o
55 ) e ol 29I Y B Y Jobo 55 1y
9 D5 o odlaiwl Reading (4,55 plS wiwuw 3| Hardcastle
s 290 iz ofly ¥V s B > il (glaglgeen
() (28,3 )8 adllae

9 YWY Joleo iy & /Z/,/8] > wles blas slass

(V)25 0dis oolazwl /a,i/ (glaSly cal p» L8 b sl
olie 4> 4 35 (V24Y) Critz—Crosby 4 Dagenais
clleen W oo ldie opl adllas p> a8l Cowd
S8 VWA 5 b oles gl SaeS Ve /td kg,s,2/
285 B aulie 5 oyn dj90 Bree il <l e
L (8515 - Glen) ol JB 3 blyan gb 3o
2o g b dddllas ol 4 asgs b L(F)aily ),8 /a,i/ slaaS]y
o sl 3 &S sy ami pl @ glg o Cllas
Sl p5 4 ol el ol g9y S b sy
VIE Joleo s & 1A/ glalasean j> wled Jobo
aS ol plis pols ey s el Cand 4y, V/OF
SHl g sl sglozan jluSly car > pwles Jsb
OS] cpl diz o el Sly o i 3 pled Jsbo 5l it
Dagenais IS zls b S o9 b gxe )lol blxd )
el g o)1y sl wyp 4 o9 s calls (VARY)
2 Sl gy S35 Ve (B L5 eles slagSl
25 (Sly - plyzan) plxe LB > e VWigy adlas
ool (6395801 A5 g0 I edlaiwl b /u,a,1/ &Sy ¥ o ygle
- 095 slaadly b Dagenais (.83 1,3 asdlllas 540
(Relax  )b; y b Cumdg Jds @ S Cunl 008 (6,5
slglgen ) STy glacas bl s > posture)
B PR KLY P TNGIv-P S S K KWW R PN P P KW
4 Sly o cas K Ghle @ bl o Sy o e
901 £ pSore g it Caxdg (b dgn jlid Ll
S0 adl) s o ol 1) (gyeS el wled Jsb dons j
248 Sy o g STy Cain o BB &S Conl w0 4S5 oy
9 xe pme glol blod 5l ael cuws 4 Dagenais asllas
AUy Y] sy oo Jla5 4 (09 0000,5 S5 als b
2 wlas Dagenais adllas guls 5 bo (woyp ol o Sl
O AL 3o 9 50 edlatul 3j90 () P (sl
Sad 3 oliB olas Jsb G Canl (Ss oS Spp0

YYAY ¥ oplods Y 095 - Suwlivh (5l g


https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

) oblKed 5 Sole )T

5 Col J55 58 ol Mg 5 & o ool Y]
i €8 ol bt plo 3| it T cuul I8
B )8y e 13 Cos (b slagisy ple I iy
bl By (LS lagise I dwye 5 4 055 e
Sl by slro)lS jl lsa zgy3 il canilon caa piY dlal
Lt 1als ol 5> il slaglssen ) e ol ol
A3 o LS 395 3l Gl 518 e 6)lSTg 5l (SU lga
B Hlad 33l lgiee |y Sl )8y cpl Sl dges
Slea Hlid Jials ply o o8l cpl s a8 LiiSly W plS
L e/ ooman oaSly diny Ml W) amd o &y (Sl
2ol ol .(\\‘)c;w;l il slaloen  Sas (golawl
S S5 (dlon caslie Jlid g by ) S el

& 5 4o
@ ¥l Gbages sl dx pp ol @S
alie Sldllas 5l osel Cows a4 gl b S wonl ool cand
b L ls pl cdih law GsRend 305 slal; ye
4 bgye olad glagasls g5 Gy b )lsly &
s - ealo g o5 - ol laglen ulad g5
D )

831 35wl
Megan .S> 4 William J Hardcastle 5> jl

20,5 oo )i ale Sluidy s 4 McAuliffe

REFERENCES

1. Fletcher SG. Palatometric specification of
stop, affricate, and sibilant sounds. Speech
Hear Res. 1989;32(4):736-48.

YYAY ¥ oplouds Y 095 - Suwlivh (5l g

S35 b gyl gme OS] S sal cawd 4 39,801 YVF/Y
b okd L5529 VY e b i ol cuily
Slis oSl ety s @M (Y-+)) McAuliffe
o) b VIVY g WVD oo i @ /812 (S5
lssan ;3 1y lade oyl (Ve )) McAuliffe (pg 5 sl iz,
Jol cuny o) 3905 )35 VEY Jolee /1] aSTg cdly> o /S/
lo 5x855 ) odal Cawd 4 lade b Slus OS] oS (pgs o
md o Hlis 398 pdlie awyp a5 WS len L(Ve)o s
Sy cadn (S5 pSlas ol pdlie (e gyl dne IS
bog ggdge ol 2 o (18) Sle 5 (2/)
odd S5 35 (VAAY) Dagenais 4 (VAAY) Hardcastle
- 8ol &S WS s S5 (VAAF) Dagenais (VY'Y )cuwl
il (03b) s Cadgie cou o ool S
(V)hlos o 35 Slace 9 )8y 8L cov yld (oye J
YIND 5 Y10 Joleo sy & 121 /8] sl jlis (o ,e
U5E s 3 xe MBI oyl i) o8 Jo ol cond
ol Bl 8 g atbign oS S Sy s o )Lt
@ dag b olSly cdr 3 o cul cpl d9es oo Glien o
(otelo Skl ) Sy S5 Glga JLas alidl a5l
3 (V29¥) Dagenais adlas o 0L 0 Gials ,Ld (oye
9 oy b el Cund 4 3w b alte ol
me & S BUBI/5,7/ saleen pdale JLd o)
b oy &S go50 4 [F(gFO)=Y/Y p=+/-00] auzils s
(V)] 0391 Sl sy i 3] y2eS STy i
Sz b Sy oSNy aae e & Lol
8L Jg 48 0 2bl Gl b oye pasls > (Sl
08 catby iz Gl 8 by Bk clapels

2. Bvred D, Flemming E, Mueller CA, Tan CC.
Using regions and indices in EPG Data


https://journals.tums.ac.ir/aud/article-1-129-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-05 ]

aulss e Sulss sLas slaypalis . slasly b owm VY

reduction. J Speech Hear Res.
1995;38(4):821-7.

McAuliffe MJ, Ward EC. The use of
electropalatography in the assessment and
treatment of aquired motor speech disorders
in adults: current knowlage and future
directions. NeuroRehabilitation.
2006;21(3):189-203.

Morgan AT, Liegeois F, Occomore L.
Electropalatography treatment for articulation
impairment in children with dysarthria post-
traumatic ~ brain  injury.  Brain  Inj.
2007;21(11):1183-93.

Hardcastle WJ, Gibbon FE, Jones W. Visual
display of tongue—palate contact:
electropalatography in  assessment and
remediation of speech Disorders. Br J Disord
Commun. 1991;26(1):41-74.

Dagenais PA, Critz—Crosby P. Consonant
lingual-palatal contacts produced by normal-
hearing and hearing-impaired children. J
Speech Hear Res. 1991;34(6):1423-35.
Dagenais PA, Lorendo LC, McCutheon MJ.
A study of voicing and context effect upon
consonant linguapalatal contact patterns.
Journal of phonetics. 1994;22:225-38.
Hardcastle Wi, Gibbon F.
Electropalatography  and  its  clinical
applications. In Code C. Ball, M.J. (Eds.)

10.

11.

12.

13.

14.

Instrumental Clinical Phonetics. 1997,
London: Whurr, 149-95.

McAuliffe MJ, Lin E, Robb MP, Murdoch
BE. Influence of a standard
electropalatography artificial palate upon
articulation. A preliminary study. Folia
Phoniatr Logop. 2008;60(1):45-53.

McAuliffe MJ, Ward EC, Murdoch BE.
Tongue-to—palate  contact patterns and
variability of four English consonants in an /i/
vowel environment. Logoped Phoniatr Vocol.
2001;26(4):165-78.

Hardcastle WJ, Gibbon FE, Nicolaidis K.
EPG Data reduction methods and their
implications  for  studies of  lingual
coarticulation . journal of phonetics . 1991(b);
19: 251-266.

Agharasouli Z, Bohlooli A, keyhani MR,
Torabinezhad F. Palatographic specification
of lingual-palatal consonants in persian
language. Audiol. 2005;14:12-22.

Hardcastle WJ, Barry RA, Clark CJ. An
instrumental phonetic study of lingual activity
in articulation-disordered children. J Speech
and Hear Res. 1987;30(2):171-84.

Gibbon F, Smeaton-Ewins P, Crampin L.
Tongue-palate contact during selected vowels
in children with cleft palate. Folia Phoniatr
Logop. 2005;57(4):181-92.

YYAY ¥ oplods Y 095 - Suwlivh (5l g


https://journals.tums.ac.ir/aud/article-1-129-en.html
http://www.tcpdf.org

