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Introduction ’ ) _ Goals of this research
What about vowels in Arabic?

> Vowels in isolation are often considered as the canonical form of a vowel. (Joos 1948, Ladefoged 1967 & Daniloff & Hammerberg 1973), 1. The characterization of the
> i f i . A i ili variation, in both production and
> But some researchers considered them as Yaboratory artefacts’ (Liberman & al. 1967 & Liberman 1970): @) generally, they exist when > Qe g:umm;xrlafrlls descuibedivowelslasa)fsands)incllidedlinfconsenantsland/ongbialiacllitaioglof perception of speech in (and
coarticulated with consonants in a specific syllabic structure, b) acoustical vowel information merge with those of consonants, c) consonant production, $o... withiny 2  Arabic dialects:
formants of vowels are not invariant, due to 2 different sources of variation: inter- and intra-individual variability, and consonant » Vowels never occur in isolation, they must be associated to consonantal environment to be produced, Jordanian  Arabic  (JA) and
environment, this can be explained by the morphological structure of Arabic, (A nonconcatenative language with a Moroccan Arabic (MA),
> So, in different perceptual experiments, isolated vowels were discarded, and dynamic information was considered useful to have piconsonantaliioohyibiaifexhibisldieciconsonantgconsonanijtelabion 2. The characterization of static
more natural stimuli and to help auditors in identification ~ discrimination tests. > Some verb categories are marked by a systematic alteration of vowel qualities, without any and dynamic cues in production
. . . . . AR odification in the consonantal root. Ex. 'K T B’ [kaitib] ‘writer’, [kita:b] 'book’, [maktaba] 'library’ and perception of Arabic vowels,
> Different authors described isolated vowels as completely different from those produced in context, so they concluded that indices ot £ [ 1w al 1 Al ] oL
used by auditors to identify vowels (in isolation and in context) are different. (Fairbanks & Grubb 1961, Fujimura & Ochiai 1963, Lehiste & Meltzer 1973, (Sibawayh VIIIth century, Ibn Jinni Xth century, Cantineau 1960, Mehiri 1973, BenKiran 1982, McCarthy 1982, Tbrahim 1997, among others). 3. To sf_udy. the status of vowels in
Strange & al. 1976, 1983, 1989, efc.). Arabic dialects.
] ] 3 We have applied different
Discussion & conclusion Result ‘have applied diff Methodology
1 Producti esulTs 2 p ti statistical analysis on the
In this work, we studied the variability in both production and .Froauction .Ferception d i di .
o ata. The table indicates :
perception of speech in JA and MA dialects. Results show that: Fem - Drsancs o vowets o e el Femam A Voustprcepion i Fi < 0P . > In Parqdlgm A
N : ; PR . i A U S R S S S S when  differences  were .
» Both in JA qnd MA, ther‘e.ls no S|gmf|cu_nf difference between . o s . indi h > 10 speakers in both JA and MA were recorded
the production of vowels in Word and in Syllable, but a very . i ) significant. (-) indicates that in2 imental tocols. i ducti d
significant one when compared with Isolated vowels, E%{L | : ;1: s . . statistical analysis were not in eerrlmen a p}r:o ocols, in production an
> Both in JA and MA there is more variability in the production 'ﬁ kS ,715 g, . L :E conducted due to number of perception of speech,
A q 5 B £ L L e T . N : is
;f vowjls " Iszluhlon‘ e vrhe" proticedi :\/orld (:‘r sy':‘able’ ; , ks ?:ﬁg‘;.‘.{ﬁ; S ) repetitions or speakers, or » In production, speakers recorded vowels (/i i: e:
> In production, JA long vowels are more peripheral than those o o 05 Ead e B o merm e/ Aand /i a0 u u/ i A) as
MA (figures from 1 to 4), but no difference in perception — ——— ; T non comparable data. ‘d‘ p / 0 Jd n” b.l : A " nIA: ). A
i SaW Sa5 el soWess o asWaus i) suW eus Vowst e = = ed i b e in i ion, i
(flgures5 & 6) = F‘ Wr ;A |w ; " o Figure 3: Distance of JA vowels in | Paryns laporenie]_Vaeb_{ IA 1 NA D e Y B 'n seren
> In both production and perception, MA /> u/ merge (figures 2, 4 < gure T A vonel procuction prodiction fo characterize the variation. = [ Wodvs Sylable [ s | ns alveolar context (non pharyngealised),
&6), S |Syllable vs Isolatedfo.0001] 0,001 N . .
. ) . O p | e — s s vowes o e kTR P = S [Wodvs soiied [o.0002]o.006 > In perception, the same speakers categorized
> JA and MA auditors found the perceptual experiment (figures 5 £ z : ! ¢ . e g 0 T o % F1/F2 thetic pl o]
& 6) very difficult and caused a high degree of variability in the (=] ' s ' = = L) - - s I @ EOIETS [ALZ, 1282 CR @
acoustic plan (that can be explained by the fact that isolated o - : P : g 2 Isolation -] - MOA Model (Method of Adjustment, Johnson
vowels may not exist in Arabic). 2 e :; E“; by a i‘, & al. 1993)
To characterize the importance of dynamic cues (in comparison with o £ ] sz = A A | ns
static ones), a new perceptual task was elaborated. The results a. 7 " ¢ = » In par‘adigm B:
displayed in figures 7 to 10 show less variability in the dynamic task ¢ as. ; 3 s
than in static one, and auditors found the new task easier. S " T " s S [sutcvs. Dynamic| ns | nes >5 auditors from JA and 1 from MA,
In production, a Delta Average calculation served to characterize the P - oG 7 = > categorized vowels in a static (static formant
A 2 ) y Figure 2: MA vowel production, Figure 4: Distance of MA vowels in Figure 6: MA vowel perception. a o
formant trajectories. Graphics (from 11 to 14) show that even in production to characterize the variation. values + FO) and dynamic (static values + FO +
isolated vowels, formant trajectories do change over time. b 5 p ¢
ForT . : . . . v fm i q uration + namic information = onset o
Theses results indicates that dynamic cues (in both production and 1.Static 2. Dynamlc Long-Term Average Variation in Production (Delta Average) 4 )
perception) may be faken into consideration to describe_Arabic e SR e SR alveolar consonant) F1/F2 synthetic plane.
vowels, but experimentations with more consonantal context and more N o " N N N 2 N " O w w » s 1 4 : o
speakers are needed to characterize the vowel status in Arabic. ,
2 2
ks = . 5 — : [
. ]
. e A |4 + i = i i i
Bibli h a : . e Recording & Acoustical Analysis
-
s s 09! APTY M - ; — ' il m s e i . ‘ ‘
2 e, T 4;9551 ;m‘.(m:m;,m e frerins g n Syl s M Thise d S Gyl de Provéie £ . s > Speakers were recorded in an attenuated room, and
3. ;;:\;:ﬁagllg (feo)e e foﬁcy:;flé“ Pq:: z[Q:rxdepnanwugnmbe suivi de Notions générales de phonétique et m [ieeeaoo o] [Freceace o] * vowsr Vowel VOWCIS were dlgITIZEd at 22 KHZ, 16 BH’S, MOnO.
4. Danioff, iammarberg, R. E. (I573). On defining coarticulation. Journalof Phonetics, 1 : 239-248. o Figure 7: JA vowel perception (static task). Figure 8: JA vowel perception (dynamic task). Figure 11: JA Delta Average for F1. Figure 13: MA Delta Average for F1.
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. §ﬁ,ﬁ;“;f:f‘a“.fﬂzochm. K. U562 fome o dphrec s 343035189 ) E > Recording of 8 JA and 10 MA (2 JA speakers were
& Torarim: aoF ?f;;%’)‘/‘;niﬁf;;‘.fmﬁm"”}f’a'&mwm.,,m diasot £ al-bunyat akamyat I-asvat aarablyatt S [ . S e T R e o oS e oo discarded because of saturation in the signal), were
B %m.m e Hemmi, & and Wiighs R G999 The Iperspace effect: Phoetic orgetsare yperarticated Lavgoge a s analyzed using Praat and Akustyk.
to SRR o) g ooy s : - ' . : .
iz .;52;"1 o e o o7 e ot kel fcmin s ymehert spasch. Longoge Spesth, 16 : . : - . i > LPC acoustical analysis were conducted on vowels
B e s Xmstn . U563 Prceptin of the speech code F i —H— i e produced in word, syllable and in isolation, with a 25
o R 74 B4 H X X -
B '”,’<,i7§‘f“f;‘:m:f:;fﬁ:;;&f:z;”;@i;"m';2“7,”;'::??:,:“:;;" e R = : + : s i ms Hamming window, 10 coefficients. Formant
17, Proar o fon him e vt s . o M mg m m EIL {[ ] values were taken at the mid of the static portion
18, Sibawayh (VITTeme vy A (fahqiq wa shark Abd Al-Salim Muhammad Hérdn, éd. Al-hay'a al-masriyya al- o . . » ”
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20 7’;;11,;1 “s‘: et — A ——— Figure 9: MA vowel perception (static task). Figure 10: MA vowel perception (dynamic task). Figure 12: JA Delta Average for F2. Figure 14: MA Delta Average for F2. respectively the first and final pulses
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