King Saud University = ,
College of Computer and Information Sciences il ><

King Saud University Wi

Department of Computer Science

Deep Learning-based Pronunciation Error Detection for

Non-native Learners of the Arabic Language

By
Mohammed Mahdi Ahmed Algabri

Supervisor
Prof. Hassan I. Mathkour

Co-Supervisor

Prof. Mansour M. Alsulaiman

Submitted in Partial Fulfilment of the Requirements
for the Degree of Doctor of Philosophy in the Department of Computer
Science at the College of Computer and Information Sciences.

Riyadh, Kingdom of Saudi Arabia

January, 2022



Thesis Approval

Student name: Mohammed Mahdi Ahmed Algabri
Thesis title: Deep Learning-based Pronunciation Error Detection for Non-native Learners

of the Arabic Language.

Defence and approval date Wednesday, 23/6/1443 H, corresponding to 26/1/2022 G

Dissertation Committee Members:

Supervisor: Prof Hassan Mathkour
Signature: matAfoun

Co-Supervisor: Prof Mansour Alsulaiman.

Signature: /Z’

Examiner: Prof Hati

Signature;

Examiner: Prof Abdulmalik S. AlSalman

Signature: Q&‘Mﬂ(x&

External Examiner: Prof Mohamed Osman Hegaz
Signature; Hag)w

King Saud University
2022



Bluyl yaselo

03 Ca Bl Olginad) § S plaza] e (CAPT) Qguslondl Bl gladll (e Copall dalail cdia>
By dpyall Al OF (e 020bg W pio (il Wl (e LI (pe dudadl alaie) CAPT dalail e dpdall pglas
oo b s of 253 451 cpbummiall sds oo o lalle duslsd) dad 3] cpllall (§ DLl il 581 oya
O Gy iy cpdblll (pe doyall Al alata) Blaill sllas] BLAISY dugul] deladl pshats ploial
W i ol doyadl dsll odatd CAPT plls 08 (88 o] A yall dalll dous ) g5 > gl dyall dSLanl!
Js> oneluall o A4S sue glas) &l e &Sheall CAPT plias (S ccill e 8Dl aShaol) loga lyal uny
S OTy a1 BelyB oy | giSaid) doyall dalll elas J) @l

(Mispronunciation Detection and Diagnosis - MDD) gzusuaig sUasl (LS| 8u>g das
Ldasll e dalisee gl puady plols Ko & ghiell Olgodl CaaSiud @Y «CAPT daksy Luwlud B5%e
codly Al (o Wie ) bz dwyall A3l MDD plas ks «5y5 Y1 Ol ae dyaally . yakaial) dazly)l
dalail sby (3 Baan) @hatdl LS pluscisl Baig cple JSo doyall 260 MDD pla (3 eludl 8y el
Byay0g duie Wlly Bucld dg=9 pde cls I GBlas (pols Kéaw i cpabll) do,a)l &l ed=d MDD
el Gl ST Gadaly duhs J] dgybYl odn § Bgs I Ly oablll ¢ye doyall L3001 Juxial
Aazl) LAaS U ¢S e ddle 82145 93 09509 A il §)uall ébu MDD el sbd (Gaeal)

G O8I e oyl Ao deluan Uad UV Hlunall (§ clylue Bae UM (o el AsCiie Lille
Lab Hguar Wguall Juied @3 Eum saall 3 (Object detection) sbadl BLAKS| dage W e MDD plas
BLaSY pllas basse (W Hluwll § Hguall oda 3 GUSE wlasgall Hlucly (image of spectrogram)
Ol Bodaie SUSE T A &l guall (aSlasdl llie Eu> (Articulatory Features) &sgall jasbasd
Auadall gall (§ (multi-label)

A1 Jusxiel MDD plas pghaiy I sl (§ bad el opylanall (3 8pnaall bl e 3Ly
S dd guall pasbasdl GBLaiSly ol gaall LS| e 8yaally z k)l pllad] aiaig dapis cndbll! o dyal]
Ldall ud s dage (o Seitius cdlg OT (§ Wgsall ddguall jaibasdly Cligsall LBLAISL a1y 0T § ©gwe
Jiadl e ygiald duigndl dna)lesell Lodseinsl &3 e Bdle .l (punss e latall Biclun) dazl)l
G| go B plaill (pe Z3lel Buke 10T &)y Lind uBg .z Al plaill (3 aeall elatl) i) clolasll
J BLoYY - Juadl @3l e Lalls Jas (end-to-end) &lgi-Jl-dle iy Joss @y (MDD) Ul ol
e la>g blg- -l plasg 7 Aaall pladl o (fusion techniques) geddl Gluds pluseiw) s 481 celld
] sl

ot J85 ks plianly Wed ¢doyall a1 i cpdbolld gyl pISJ1 @bl delgd 85 Ui donllaed

dalisee Olewdz opo (e e (Sgio0 Biayhg degiie bl 8ueB pglat Lal Lad .transfer learning)



(Text to speech) pogad! (o pII dd g5 LS plusciwl Lad dx>1 .(Arabic-CAPT) ol Lgale Lallslg

L ud g3 @ Olgol (e Bludr de gaze e (Ggioe Bludr OUly BaclB <l



