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Abstract:

In this study, we interpret the pronunciation phenomena of Arabic emphatic phonemes
through acoustic analysis of speech, exploiting recent technology and Praat software. Our
goal is to provide a scientific acoustic interpretation of the emphasis phenomenon in light
of the numerous disagreements regarding the positions and movements of speech organs
during the pronunciation of emphatic phonemes, as well as the resulting physical or
acoustic sound effect. Acoustic analysis of speech is an important field that greatly helps in
the objective and concrete interpretation of pronunciation phenomena specific to the
Arabic language, such as emphasis, stress, the place and manner of articulation of
phonemes. Computer software can be used to study and interpret the emphasis
phenomenon and other phenomena in the Arabic language, including the physiological
movements that occur during pronunciation. This approach may significantly contribute to
the objectivity of phonetic studies by providing specialists with precise data in the form of
spectral curves and digital data, transitioning from theoretical to objective interpretation

based on tangible evidence.

Key words: acoustic analysis; emphasis; Arabic emphatic phonemes; Praat software.
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bt Gl casgmilly Laladl casgmill pe by950 die Siguall iy bo iy
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Sl st (F,) Soiud Lugale Lslasily (F) gad Lelas,) JasDlig . gl
[HL]MJS@JQ-IH‘U)LM [ols] p.znl‘ dj_zl\u\.:_ @J\ EPN T

[ ] £l 3las o 5yLie [llo] AaS lac) e ds.“m 112 JSadl

’: 4 Mm wr
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Aezeal| A AL -

Ligeall 2oldl o [l)] el § puiat)! igunt Aigrall Awlyull (o o
SN padsia Syiun 13 (Fy) Abguall Asldly caaiye Ggiun ol (Fy)
Aemall Cagymdl culow o0 29 (13

4as, L I > § lade Loy 2akall Ml ss29 8 (F)3
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gl B -

Byl sl oLl Luwd pdiye Buddl ot oF (1408401 @ Lasd
3 eiall e cpmlly haill st 50adl sytues Aplae [wll] 2aK § @il
[1] il cdyoull Lod L5 (&) Z,mal) oda (3 LD cllily ([ouls] ZalS
sl [B] byl L cainy (G 28LaT1 9l 3uid) etane o [] 38,00 dlyliay
Jo] Azl adlazy Loy 65la0 3 piae il

[os] A1 has o 25Laa [olls] 2l ol e Buddl Aaw 114 (il

k MW"W'& it .\MJ ; W’WWM

[«v] [—]

sl (gaJ.le) 22l (ga\.a%) gx il | HLads| -

15 paearl] 5allad (ALY Az s (oled) mspotil] HLATNI Aalyud
Ida e ¢ guall bl Wil Bagums dulys e Liyuazdl (act of speech) oIS Jad
EOlae Bkl Bsall Gess s meitll amlly mpatll HLATY
igall sl el (10)1) el Jaoelly LalS) § ok 42 /Animan
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g datein pe/Aasan LU (o d Absall Gladl 0ud i1 @8, Joaxdl
piall byl s a1 Syl

41 Sl Aany Fs F, Fs
ISTESY

[te'lba] Vp 420 1800 268

Vs 520 1320 244

[taba] Vp 680 1040 264

Vs 520 1040 240

[sanaSa] Vp 560 1340 256

Vs 600 1040 248

[Sinafia] Vp 480 1840 248

Vs 840 1200 240

Vp, 560 1240 236

[Tagassaba] Vp, 600 920 216

Vs, 520 1000 244

Vs, 560 1160 232
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Vp, 520 1480 236
[Tagassaba] Vp, 520 1240 224
Vs, 440 1600 260
Vs, 480 1280 232
Vp, 320 1840 256
[yasamana] Vs, 320 1440 236
Vs, 280 600 248
Vs; 400 1440 236
Vp; 520 1280 -
[yasamiina] Vs, 400 800 228
Vs, 400 580 228
Vs, 440 1400 244
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By9lzell &l guo Agguall Lilsdl @ud e useatll 1301522 o3, Jouz|

[qawiy] vowel [a] 480 1280 232
(isolated)

[stni qawiy] Same vowel 480 1280 232

[suni€a] vow. [i] 360 1680 236

[sanig] Vow. [i] 400 1840 252

4y Ll Jolazed! 861,80 Ailey mailaa -
feseall Cdymll 8oLl 4, Lud) aS,=ll V-
fp.&_él\ Byl Byglell ALl a8, =1V, -
[ezeall Gyl J) 0 8919 @ieall (8ol 8y9leell dayLudl AS 1V -
il e
[esall Caymdl ) )89 @seall L8 sl 5yoleell ALl &S, 2V, -
sl e
Lewgade (Linase) LS sST il Jaally Al o bl s L bl dileg
A il sezadl S (e miindy ekl cigiall Byglell sl (3
P29 (gq\.ni) gnﬂ)m\ Léf.)b O U39 8y9lell ‘;,\3.@?\ ‘3 p._gza.’i.“ 2\5)9-
4180 L o 48K Ao gzl (e Bylisell Alazedl (316 I3 e B odleg (ALS)
SLaoy| J},pj) PV IKYWES C)b sddees lEliw ‘3 H'x&.ﬁ‘ syalls HLALI
Aslpnall dulyull sda L o LS ayudl il ¢ L 2ol ((850lzl] culalSUS
oiSe daciy @uieaill HLAD) 35a5 [u]g [a] duyall (Colsall) @i =l o
Slead! § dishally spuasll i€ =l J5U Lediad celld e 8Ly . [i] 48,1
Y J\Si Buad Q\SJ} 3929 J= ‘3 8y9lxll Q\};pw p.:'aé.ﬁ\ Ay Q}SS dwds
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& 355 Azl Aa 3l Bkl ool6 iy bsks 38,5 3929 Jl> § eueadl Ao
Byolell a9 ,mell eusmall HLadil (o lls Barae colS LlSe eusasll Ladi|
A s ls

Bl Jel=s 3

JI gl Ll e¥ Yy dexall Ggyml] Slpall Julmidl (e i
iyl 2Ll 3 Unlasuily (Fr) Jo¥1 Agundl AL § (o las,) AL oIS, )
asgmi pudl LS A Asbpall saclally el puss LuShsy (Fy) asldl
cavgzilly gl sl aadll Al cuaassl (resonant cavity) ¢yl
s ol it Aalsdl Al o055 euadll fLEL frimis (uSally
Gl 23l Aegd (§ Boby ) Al oz (§ paalas ] aldl casgmdll
cagmtll ez 3 pladly (Fr) dbsall bl @ Jien gl Cavgmadl 1]
Bl 8 Jtams gl Cassmtll 1 s, 33,01 oolass it dules soad
(F) iyl

Sl @ 35 alsg el LA 392y Aslinall Awlyudl cdyy LS
ezall Gyl ady Lodie 33> AST HLATYN 099 cixall 8ymll 39l
ezl ol U3 e 3dley [i] A =)l @y [u]y [a] cnayall Sl
3§ pemarl] 5alls AT Aule) L o) 26 Agall Zigall e 5ylaxll
Sl @5 el il Jo 8 Loty 2SIl 90> o5 Baime @l
LA 3 (0 ST umd 385 929 Sl (3 eusanll HLAT A2y (098G di
38 oel) A3l 3lLs Uity ¢ (390k0n 3S,>) Alisks 35, sgmg Sl (3 o]
(act of speech) S Jaall ¢ LT @uzeasdl HLATH § (ugele S ,355

oyl ol ol Lasad Liogale Lelasyl Lo gl 314 Fualys dic
ity e 3] 1 Fago Aomall siag 1) (LAl 38,11 8l &)lae iall
Slaels Bgezll gyl fess [b] Byl s Lo digiin 4] il Lo
bl 3 sleze¥) 5989 5 LaYl e 4d Sty sl ael] 4ot gl ageall
B8 (o zowdg s pISU lpall Juleill 3oyl (oo oy (@) Ayl 0id
dgurn pracds) Bualall Baadlly ([L] comlly il ol zyall G slere]
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SN G Ggwadl ol 7ls (e padie glay § Leliuog Asall gyl 7Ll
Syl
Aol -

Sl ol (Praat) Logulodl Amandl Planwl Glpall Jd=dl misg
ouiearll 5yallal sloaall Copall Blnill 4al8 olll eaiall cn Wlasly Layllas
Lo £ S lall Jubmally 8 mlall clulydl e Lpke bl sl
Olaliseg dasall Cgymdl las 3 oLl dialy (g s Il Houll e (ylaaw
ool s i 3] «pueaal] 5,0l 381,51 Bumsloiall Salslall suds 3
A il s Lty Galiell s 3 8 Lyl gualaed JSn (o Loiis
all Lladl 25lill (o ol Gliilg e Maradl” allasmes digacs Lo 59
3 Jtens 1 "aslle" s GLaddl ¢t 35sll £ 1,0 3 el i die iy g1
ity Sl Ll & ey gl @uieasll oo ells Cadlig . e clixdl
iatie yadtae Gl Ailaie ] oy ez calidl J ale¥l e GLadll e
pE> @ oaddiy Goedll gt > @ pladl dl @350 Lo g9 oo
(F2) iiyad) 2] ssinn by Liliind i s Lo 5y alnll Casgontl
g dbgay Gludll jde 48> Caimsd (Fy) Aguadl Aaldl sotus lasyly
"’ plhgae ALS 3 Gl 4y gl il gl
ozl slele die Yo sloudll gl suas § suzs ¥ (pharyngealisation)
EVIR EPLIE PUPSITSNTN

G Agiall o5l 2l ga Lalll sda e el ol o i
sololall epe il sty Wl et Gl ol ipll (29 cAasall gyl (ases
Saoes ) il L ope ;S dsg cpudeat]] e Lalaodla cuas (51 dum g lgunall
& bl ells welud 4as dules Aaliall GLalll S8, @ally 3lall Cisglal
S £l S o Ayall poguaild A Belyall Helail qposas
31 25550 2yl gt 3 gl o (Arabic speech synthesis) sy
A1 ol IS 91 gl T apadl WIISI e J31 8 ymlly Golaia NS

"3(recognition Arabic speech) 4515 4o yc (o guas
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toiee | gl L -

Gl ISI sl hsly Bealll yalshall dulys § Glinall Jul=all deal (olyd JlS
21/20 2 yilizl daels aladl ol palall deld (Al A yall cloladll Joo (glog!
2017 padgs

alelyall Ogaal ahlayl casllal plade el wle meddly rals Heuall wie ?
187 0 1972 caglall i S5 daaler Alme ¢ MM usll

Aajjﬂb)_e"'«iﬁc)lﬂ\ja ‘El.ﬁ.y.a_” a.a_UgS};a_H ‘aUéJJ\ Agalll CAPO Y AL";‘S—:XJ‘ e et
1990 (a1

> Al-Ani H. S., Arabic Phonology- An Acoustical and Physiological Investigation, Ed
Mouton, France, 1970.

6 Giannini A, Pettorino M., The emphatic consonants in Arabic, Giardini editori e

stampatori in Pisa, ltalie, 1982.

7 Cohen D., Statut phonologique de I'emphase en arabe, 1969, Word n°® 1-2-3, pp59-
69.

8 Ibid.

® Obrecht D., Effects of the second formant on the perception of velarization

consonants in the Lebanese Arabic, Ed Mouton, France, 1968.

9 Baazi K., Ferrat K., Guerti M., Etude acoustico-articulatoire de 'emphase en Arabe
Standard, Colloque International en Traductologie et TAL, Université d’'Oran, Algérie,

9 -11 avril 2007.
" Grammont M., Traité de Phonétique, Librairie Delagrave, Paris, 1946.
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2019 &ylg> 18 (2 515!
'* Boersma P., Weenink D., Praat: Doing phonetics by computer (V 6.4.01), 2023.

https://www.fon.hum.uva.nl/praat/download_win.html.

'> Ferrat K., Guerti M., Classification of the Arabic Emphatic Consonants using Time

Delay Neural Network, International Journal of Computer Applications, V80, n° 10,

2013, pp1-6, https://dx.doi.org/10.5120/13894-9341.
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:Eg.b.d\g).:ba.o." EPUER
g yall dallly an L *
ol Appall Bl guall allasdl cdugalll & gl (e samma) Joxl 1
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ol Ll de 1y a9 w5 LS (58 o Olate (p 9p0s) gt 2
1997 (i s
O3 L Caslh) (aedl ale) slates (peall ie) cuals 3
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