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• A research university with a 
fully integrated liberal arts and 
science college
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• Students from all over the world
• 2,200 students 
• 115 nationalities
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Who I am
¡ Professor Nizar Habash ش7ــــح رازـــن .د

¡ Computer Science @ NYUAD

¡ Awards
¡ King Salman Academy Award 

for the Arabic Language (2022)
¡ Antonio Zampolli Prize (2024)

for Outstanding Contributions…
to Human Language Technologies

¡ Fellow of the Association for Computational
Linguistics (2025)



CAMeL Lab »لما)« %$تخم
• Computational Approaches to 

Modeling Language Lab
o Established in September 2014

ةجذمنل ة451ساحلا ب1لاسلأا *(تخم•
ةغللا
oسسأ QR

S أ رهشW٢.١٤ ̀_مت\س]لول

• Research Areas
o Core Arabic & Arabic dialect NLP
o Resource and tool development
o Machine translation
o Pedagogical applications

ثحGلا تاقاطن•
oللآا ةجلاعملا ةمظنأrعلا ةغلل ةturاهتاجهلوة
oطتyzبلا دراوم رrتاودلأاو تانا 
oللآا ةمج�_لاrة
oبطتلاrلا تاق_�uyzة

• 240+ publications/30 resources ادروم٣٠و ة1ملع ةقرو٢٤٠ نم W)Xأ•
c

http://www.camel-lab.com
https://github.com/CAMeL-Lab

http://www.camel-lab.com/
http://www.camel-lab.com/
http://www.camel-lab.com/
https://github.com/CAMeL-Lab
https://github.com/CAMeL-Lab
https://github.com/CAMeL-Lab


CAMeL Lab »لما)« %$تخم
• Follow us on X
• Publications on Google Scholar

n Xع انوعlات•
لجوج نم pqلعلا ثحاGلا nع انقاروأ•

@CamelNlp scholar.camel-lab.com
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• Introduction ةمدقم•

•Arabic AI Challenges ة01/علاةغللاتا'دحت•

•Solutions & Outlook ة1ل;قتسمىؤرولولح•

•Questions ةلئسأ•

Roadmap ق*(طلاةطراخ



• Arabic is one of the top 10 used languages in the world
• The national language of ~400M people from 23 states
• The liturgical language of ~1.8B Muslims
• One of the six official languages of the United Nations

• Arabic presents many interesting challenges to NLP/CL
• Complex and rich morphology
• A high degree of orthographic ambiguity
• Many co-existing geographical and historical variants (dialects)
• Arabic is written mainly in Arabic Script… but there are other scripts 

• e.g. Arabizi, Maltese, Judeo-Arabic, Garshuni, …
• And Arabic Script is used to write many other languages 

• e.g. Azeri, Kurdish, Pashto, Persian, Sindhi, Urdu, Uyghur, ...

Why Arabic NLP?



•Modern NLP… (as of 2026)
–Language-independent ML algorithms

•Bias in algorithms and assumptions
–Multilingual models

•Distributional bias
–Language-specific data sets and tasks 

•Language-specific standards, challenges, and quirks
•Data preparation
•Error Analysis 
•Classification vs (controllable) generation tasks
•Explainability

Why Arabic NLP?
Language Specific

_______
_



• Orthographic ambiguity @?لاملإاماهبلإا•
A

• Morphological richness GHFلاEFغلا•
A

• Dialectal variation تاجهللاددعت•

• Orthographic inconsistency ةWئلاملإاءاطخلأا•

• Resource poverty (data & tools) تاودلأاوتاناWبلادراومرقف•

• Limited research •لاeلعلاثحhAدودحملا

The Main Challenges for 
Arabic Language 
Processing

ةBس@ئرلاتا;دحتلا
ةBللآاةجلاعملل
ةJKBعلاةغلل



• Written right-to-left راسuلاtإqrFمWلانمبوتكم•
• Letters have contextual variants اWقاWسةr{غتماهلا|شأفورح•

Arabic Script QRSرعلاطخلا

ة&%$علا
ةيبرعلا



• Written right-to-left راسuلاtإqrFمWلانمبوتكم•
• Letters have contextual variants اWقاWسةr{غتماهلا|شأفورح•

Arabic Script QRSرعلاطخلا

ة&%$علا
ةيبرعلا



The good, the bad, and the ugly

• Regrettable Arabic tattoos
• Can you sport the problems?

20

Mariaایرام Fighterلتاقم



• Written right-to-left راسuلاtإqrFمWلانمبوتكم•
• Letters have contextual variants اWقاWسةr{غتماهلا|شأفورح•
• Used to write many languages 

besides Arabic:  Persian, 
Kurdish, Urdu, Pashto, etc.

تاغللانمد�دعلاة�ات�لمدختس�•
ةWسرافلا :ة��Wعلابناجtإ

.خلإ،وتشاeلاوة�درلأاوة�در�لاو

Arabic Script QRSرعلاطخلا

ة&%$علا
ةيبرعلا
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Arabic Script
Other languages

Arabic
• No more than 3 dots
• Dots either above or below
• Marks are 1/2/3 dots, hamza (ء)
or madda (~) only 

• Rare borrowing for foreign words 
• ڤ ,/p/پ /v/, چگڤ /g/, چ /tʃ/
• regionally variable

Not Arabic
• Extra marks: haft (v), ring (o), taa ,(ط)
four dots (::), vertical dots (:)

• Some Numerals  (۴,۵,۶)

Once you learn the alphabet, it is easier ☺

ڀٿپٽټٻړڒڑژ
ڽڹڼڻڐڏڎڍڌڋڊډڈ

ۆۅۈۇڅچڄڃڂځ
ڒڑڐڏڎڍڌڋڊډڈ

ڤێگ …

إاؤأبآ
خحجثتةئ
صسشزرذد

فغعظطض
وهنملكق

ءيى



Disambiguating Arabic without dots

$لإِا
ْ

للآاُّدضِنُاسَ
0

ةِ

ةِللآاُّدضنُاس$لإا

ةللآادضناس$لإا

هللاادضناس$لاا

هللاادصںاس4لاا
human against machine



Transliteration
Buckwalter’s Scheme
• Romanization

– One-to-one orthographic mapping
– Not a phonological map
– Left-to-right
– Easy to learn and use

• Commonly used in Arabic NLP

24

AR BW AR BW AR BW
ء ‘ ذ * ل l
آ | ر r م m
أ > ز z ن n
ؤ & س s ه h
إ < ش $ و w

ئ } ص S ى Y
ا A ض D ي y

ب b ط T ً F
ة p ظ Z ٌ N

ت t ع E ٍ K
ث v غ g َ a
ج j ـ _ ُ u
ح H ف f ِ i
خ x ق q ّ ~
د d ك k ْ o

AlslAm Elykm
AlslAmم|Wلعملاسلا Elykm

/as-salāmu ʿalaykum/
/as-salāmu ʿalaykum/

Peace be upon you! = Hello!



• Arabic script uses optional 
diacritical marks
o 1.5% of newspaper words have 

some diacritical marks
o Standard Arabic has 6.8 

diacritizations and 2.7 lemmas 
per word

مدختس�A£?رعلاطخلا�ءلاملإا•
يراWتخلاالWكش¤لا
oنم٪١،٥Íفحصلاصوصنتامل

لrكشÔتاملاعÒعيوتحت
oلØعلاتاملturصفلاةÚ٦،٨

Ôكشrمجعملخادم٢،٧وتلاrة
àطسوتملا

Orthographic Ambiguity 23لاملإاماهبلإا
4

Vowel Nunation Gemination

بَ
/ba/

بُ
/bu/

بِ
/bi/

بْ
/b/

بً
/ban/

بٌ
/bun/

بٍ
/bin/

بّ
/bb/



+*نتا'نا$سا
برغمللةحونمملاةدعاسملاد'مجت,

رانثاا=رامه'سوخة'نا$سلااةموكحلاسFئردDا-)بفا (11-1د=ردم
افلاخبرغمللاهمدقت,UVلاةدعاسملافقوتملا'نا$ساناسFمخلامويلا
نبدمحم,efرغملانواعتلاوة'جراخلانوؤشلار=زوءاع\رلااسماەدDاامل

+lة'نا$سلااةموكحلاسFئرلاقو .,efرغملاباونلاسلجمماماFiع
,

+lاحصرمتؤم
.دمجrملوادqافقوتيملبرغملاوا'نا$سا+noبنواعتلانا,

+*نْتَا'نِا$سْاِ ةحَونُمْمَلاةَدَعَاسمُلادَ'مِجْتَ,ِ
َ

بwِرغْمَللِ
xDا-)بفاِ (11-1د=wردْمَ

y
كحُلاسFُئِرَدَ

z
ةَّ'نِا$سْلاِاةِمَو

ُ
رانثاا=wرامه'سِوخُ

قوَتَمَلِا'نِا$سْاَِّنxاسFَمِخَلامَوْيَلا
َّ

لاةُدَعَاسمُلافَ
y

UV افلاخِبwِرغْمَللِاهمُِّدقَتُ,ِ
}

xDااملِ
y

,wefِرغْمَلانِوُاعتَلاوَةَِّ'جwِراخلانِوؤُشُلارَ=wزوَءَاعِ\رْلاَاwسمxْاەُدَ
نبِدَّمحَمُِّ

,wefِرغْمَلابِاوّنُلاwسلِجْمَمَامxاFiَعِ
كحُلاسFُئِرَلَاقوَ .ِّ

z
+lةَِّ'نِا$سْلاِاةِمَو

ِ,
+lاحصَ�رمَتَؤْمُ

قوَتَيَمَلِبwِرغْمَلاوَا'نِا$سْاَِ+noْبَنَوُاعتَلاَّنxاٍّ,ِ
َّ

.دِّْمجrَُمَلِوَ{ادxqَافْ



• Arabic script uses optional 
diacritical marks
o 1.5% of newspaper words have 

some diacritical marks
o Standard Arabic has 6.8 

diacritizations and 2.7 lemmas 
per word

مدختسAB@?رعلاطخلا8ءلاملإا•
يراJتخلاالJكشGلا
oنم٪١،٥Íفحصلاصوصنتامل

لrكشÔتاملاعÒعيوتحت
oلØعلاتاملturصفلاةÚ٦،٨

Ôكشrمجعملخادم٢،٧وتلاrة
àطسوتملا

Orthographic Ambiguity 23لاملإاماهبلإا
4

/.-علو



• Arabic script uses optional 
diacritical marks
o 1.5% of newspaper words have 

some diacritical marks
o Standard Arabic has 6.8 

diacritizations and 2.7 lemmas 
per word

مدختسAB@?رعلاطخلا8ءلاملإا•
يراJتخلاالJكشGلا
oنم٪١،٥Íفحصلاصوصنتامل

لrكشÔتاملاعÒعيوتحت
oلØعلاتاملturصفلاةÚ٦،٨

Ôكشrمجعملخادم٢،٧وتلاrة
àطسوتملا

/.-علو
wlEynَلو

6
ٌ;:9عِ ;:9عَلِوَ = َ;:9عِلِوَ

wa+laEiynN wa+li+EaynK waliEiyna

and+cursed and+for+an_eye Infatuated (m.pl)

Orthographic Ambiguity 23لاملإاماهبلإا
4
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Orthographic Ambiguity
• Arabic words can be very ambiguous due to optional 

diacritics
• But how ambiguous? 
• Classic example

ths s wht n rbc txt lks lk wth n vwls
this is what an Arabic text looks like with no vowels
– Not exactly true

• Long vowels are always written
• Initial vowels are represented by an ا ‘Alif’
• Some final short vowels are deterministically inferable

ths is wht an Arbc txt lks lik wth no vwls

• For a computer …
– A word on average has 12.3 analyses, 6.8 diacritizations, 

and 2.7 lemmas (core meanings)
• Not all of this ambiguity is due to orthography! More on this later.



• Arabic has a very rich 
inflectional system
o For example, Arabic verbs 

have 5,400 inflected forms
o Whereas English verbs have 6 

and Chinese verbs have 1!

defماظنةàJعلاةغلل•
AغhfAادًج

ةvwثكبrJارتهنعجتlي
oرعلالعفلل،لاًثمفæ̀SاوحèS٥،٤٠٠

فêzت
oبìلجنلإالعفللامن_ïRراصت٦يzف،

!دحاوفêzتñRSيصلالعفللو

Morphological Richness 9:8لا78غلا
4

اهلوقنسو
/wasanaqūluhā/

اه +لوق +ن +س +و
wa+sa+na+qūl+u+hā
and+will+we+say+it

And we will say it

،تَلق،اولاق،لااق،تلاق،لاق
،��fلق،متلق،امتلق،تِلق

،لَوقت،لُوقت،لق�،لَوق�،لُوق�
،�Aوقت،�wfلوقت،لقت
...لااقف،تلاقف،لاقف ...
،اهلوقنسو،اهلوقأسو ... ... 



Morphological Complexity

• English is not morphologically rich.
– The number of inflected forms is small
– The verb paradigm is limited to 6

– The complete English part-of-speech tag set 
has 48 tags  

– The complete Arabic part-of-speech tag set 
has 22,400 tags

31

VB VBD VBG VBN VBP VBZ
go went going gone go goes



PV+PVSUFF_SUBJ:3MS نََّیَب bay~an+a He demonstrated

PV+PVSUFF_SUBJ:3FP َّنَّیَب bay~an+~a They demonstrated (f.p)

NOUN_PROP نیبِ biyn Ben

ADJ ّیَب نِ bay~in Clear

PREP نیَْب bayn Between, among

Morphological Analysis               is out-of-context
Morphological Disambiguation  is in-context

Analysis vs. Disambiguation

Will Ben Affleck be a good Batman?
؟نامتا3رود/.-ك+لفأ$#"بحجن$سله

byn



Analysis vs. Disambiguation

Will Ben Affleck be a good Batman?

PV+PVSUFF_SUBJ:3MS نََّیَب bay~an+a He demonstrated

PV+PVSUFF_SUBJ:3FP َّنَّیَب bay~an+~a They demonstrated (f.p)

NOUN_PROP نیِب biyn Ben
ADJ ّیَب نِ bay~in Clear

PREP نیَْب bayn Between, among

Morphological Analysis               is out-of-context
Morphological Disambiguation  is in-context

*

؟نامتا3رود/.-ك+لفأ$#"بحجن$سله



• Classical Arabic
o Quranic Arabic
o Historical texts

ثا�vلا�صف•
oلانآرقلاةغلótzم
oراتصوصنzخrة

• Modern Standard Arabic
o Official language
o Language of news & media
o Standard writing & grammar
o The National Language

�علا�صف•
oمسرلاةغللاrةQR

Sلاöعلانادلturة
oملاعلإاوفحصلاةغل
oقءلامإاهلrاøSقدعاوقوrساrة
oةملأاةغل

• Dialectal Arabic
o Predominantly spoken
o No official standardization
o The Mother Tongue
o Increasing use on social media

ةàJعلاتاجهللا•
oئرلاثدحتلاةغلúسrة
oàقدعاوقوأءلامإنودrساrمسرةrة
oملأاةغل
oمدوجو_�RاWعدÒعامتجلاالصاوتلالئاسوrة

Dialectal Variation تاجهللاددعت



Dialectal Variation تاجهللاددعت



Dialectal Variation تاجهللاددعت

• Coarse Classification
o Gulf Arabic
o Levantine Arabic
o Egyptian Arabic 
o Maghrebi Arabic

ماعلافlJصتلا•
oلخلاةجهللاrجrة
oماشلاةجهللاrة
oملاةجهللاêzة
oراغملاةجهللاurة

• Classification Problems
o Countries with multiple varieties
o Sub-dialectal varieties: 

e.g., Urban, Rural, and Bedouin

ةJفlJصتل¡اشم•
oتاجهللاددعتQR

Sلاسفنöدل
oعرفلاتاجهللاددعتrة: 

لاثم،ةzودöلاوةrحلافلاو،ةrندملا

• Diglossia and Multilinguality ة¦¥غللاة�ددعتلاوةJجاودزلاا•



Formal Informal

MSA Typical MSA
Cartoon Arabic

Telenovela Arabic
MSA L2

Dialect Formal 
Spoken Arabic Typical Dialect

Arabic Diglossia 8:ةKLغللاةIجاودزلاا
ةMNIعلا4
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Dialectal Variation تاجهللاددعت

• Coarse Classification
o Gulf Arabic
o Levantine Arabic
o Egyptian Arabic 
o Maghrebi Arabic

ماعلافlJصتلا•
oلخلاةجهللاrجrة
oماشلاةجهللاrة
oملاةجهللاêzة
oراغملاةجهللاurة

• Classification Problems
o Countries with multiple varieties
o Sub-dialectal varieties: 

e.g., Urban, Rural, and Bedouin

ةJفlJصتل¡اشم•
oتاجهللاددعتQR

Sلاسفنöدل
oعرفلاتاجهللاددعتrة: 

لاثم،ةzودöلاوةrحلافلاو،ةrندملا

• Diglossia and Multilinguality ة¦¥غللاة�ددعتلاوةJجاودزلاا•
• Dialects or Languages?
o Irrelevant question
o Can we exploit dialect linguistic 

relationships to build better AI?

؟تاجغلوأتاجهلوأتاغل•
oغلاؤس_ïحاننممهمrنقتةrة
oله :مهلأالاؤسلاWةقلاعللاغتسانكم

؟$ذأةمظنأرyzطتلتاجهللاïR#بةلصلا



The Case of Maltese

• A language that is very closely related to Arabic.
– “A language is a dialect with an army and navy”

Max Weinreich
• Standardized Latin-based orthography

Kurt Micallef, Fadhl Eryani, Nizar Habash, Houda Bouamor, and Claudia Borg. 2023. Exploring the Impact of 
Transliteration on NLP Performance: Treating Maltese as an Arabic Dialect. In Proceedings of the Workshop 
on Computation and Written Language (CAWL 2023), Toronto, Canada.

39

https://aclanthology.org/2023.cawl-1.4/
https://aclanthology.org/2023.cawl-1.4/


• First noticed differences
o Not the most important

ا¦روفظحلاتُةJتوصلاتافلاتخلاا•
±

oلúمهأ)_'لأاتسrة

Phonological Variation ةIتوصلاتافلاتخلاا

رجف fjr dawn ، رقف fqr poverty ⇔ /fagr/

MSA صفلا> Dialects تاجهللا
ق /q/ ،گ،ء،ك،ق

جد
/q/, /k/, /ʔ/, /g/, /ʤ/

ث /θ/ س،ت،ث /θ/, /t/, /s/ 
ذ /δ/ ز،د،ذ /δ/, /d/, /z/
ج /ʤ/ جد،گ،ج /ʤ/, /g/, /ʒ/ 

/qalb/, /galb/, /ʔalb/ ⇔ heart qlb بلق



• Compared to Standard Arabic, 
dialectal morphology can be 
simpler or more complex
o No case
o New complex clitics

فdنإف،�صفلاف�8ةنراقم•
اناJحأتاجهللا

±
اناJحأوطسµأ

±
¶rvأ

±ادJقعت

oرحلاءافتخاÍبارعلإاتاrة
oا�_لاددعت'rقصاوللابrة

MSA ⇔ Dialect
بٍاتك،بِاتكً،اباتك،بَاتك،بٌاتك،بُاتك⇔بْاتك

ktAbu, ktAbN, ktAba ktAbAF…  ⇔ ktAb
book (different case endings) ⇔ book

Morphological Variation ةIف9لاتافلاتخلاا



• Compared to Standard Arabic, 
dialectal morphology can be 
simpler or more complex
o No case
o New complex clitics

فdنإف،�صفلاف�8ةنراقم•
اناJحأتاجهللا

±
اناJحأوطسµأ

±
¶rvأ

±ادJقعت

oرحلاءافتخاÍبارعلإاتاrة
oا�_لاددعت'rقصاوللابrة

MSA ⇔ Dialect
ھلاھوبتكتملو⇔شولاھوتبتكامو

w+lm t+ktb+w+hA lh ⇔ w+mA+ktb+tw+hA+l+w+$
and you did not write it for him

Morphological Variation ةIف9لاتافلاتخلاا



Past 89املا
: Future قتسملاAل

Eصف
Standard

بتك
/kataba/

بتكNـس
/sayaktubu/

:Rاش
Levantine

بتك
/katab/

بتكNـح
/ħayiktob/

:NEYلخ
Gulf

بتك
/kitab/

بتكNـ[
/byiktib/

ي_م
Egyptian

بتك
/katab/

dـNبتك
/hayiktib/

:hYرغم
Moroccan

بتك
/kteb/

بتكNـغ
/ʁayekteb/

• Dialects vary systematically  
among themselves

تافلاتخلاانمد�دعلاكانه•
تاجهللا�wfبةJف�لاةJجهنملا

Morphological Variation ةIف9لاتافلاتخلاا



• Dialects vary systematically  
among themselves

تافلاتخلاانمد�دعلاكانه•
تاجهللا�wfبةJف�لاةJجهنملا

Morphological Variation ةIف9لاتافلاتخلاا

Past QRاملا
S Present عراضملا

1S ملmتملا 2S بطاخملا 2S ةAطاخملا 1S ملmتملا 1P تملاmنومل

XSاش
Levantine

ت[تك
/katabt/

bcبتك
S

/katabti/
بتdا

/aktob/
بتكن

/noktob/

klSرغم
Moroccan

ت[تك
/ktebt/

bcبتك
S

/ktebti/
بتكن

/nekteb/
اوبتكن

/nektebu/



؟دارب brAd?  

/b a r r aa d/ /b a r r aa d/

Lexical Variation ةIمجعملاتافلاتخلاا

/b r aa d # b e t/

رهشأانأ
!ت«بدارب

You say to-MAY-to, 
I say to-MAH-to!

“House Fridge”
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Foreign Borrowings
o ةفسلف falsafah philosophy 
o فوسل'ف faylasuwf philospher
o ةرودنب banaduwrah pomodoro (tomato)
o اo§ب biyrA birra (beer)
o ,©وأ <uwky okay
o ,»رم mirsiy merci
o نوفلت talifawn telephone
o نفلت talfan to phone
o تمرف farmat to format
o ةتمرف farmatah formating



Common Spelling Errors 
and Inconsistency

ةBئلاملإاءاطخلأاة̀_ك
Qmلاملإابراضتلاو

S
• Unedited standard Arabic text on 

news commentaries has an error 
rate of ~30% (QALB project)

ة?<تكملاةررحم56غلاتاق0لعتلا,+*أطخلاة#س!•
عقاومضع@تاحفصFعDصفلاةA?0علا@
)»بلق«عوVWم(٪Q٣٠إلصترا#خلأا



Common Spelling Errors 
and Inconsistency

ةBئلاملإاءاطخلأاة̀_ك
Qmلاملإابراضتلاو

S
• But in the dialects, there is no 

official orthography!  So, there are 
many free forms including Arabizi. 

QRنóلو•
Sعمدجويلا،تاجهللاrلامإراæ0SقrاøS! 

QRعyنتكانه،اذل
SتائجهتلاàامQR

Sءلاملإاكلذ
.)يtu_ïRعلا(نمورملا

ەذهلةئجهت٢٧تنQRنلإاNعاندجو
ةbcملاةجهللاaةمل^لا

We found 27 spellings online of 
the Egyptian Arabic word  

شاهلوقNبام
/mabiʔulhāʃ/

“he does not say it”

Arabizi variants: mabi2ulhash, mabiqulhash, mabi’ulhash,…     : a����9عتائجهتةعض�ة

(Habash et al., 2018)



Common Spelling Errors 
and Inconsistency

ةBئلاملإاءاطخلأاة̀_ك
Qmلاملإابراضتلاو

S
• But in the dialects, there is no 

official orthography!  So, there are 
many free forms including Arabizi. 

QRنóلو•
Sعمدجويلا،تاجهللاrلامإراæ0SقrاøS! 

QRعyنتكانه،اذل
SتائجهتلاàامQR

Sءلاملإاكلذ
.)يtu_ïRعلا(نمورملا



Common Spelling Errors 
and Inconsistency

ةBئلاملإاءاطخلأاة̀_ك
Qmلاملإابراضتلاو

S
• But in the dialects, there is no 

official orthography!  So, there are 
many free forms including Arabizi. 

QRنóلو•
Sعمدجويلا،تاجهللاrلامإراæ0SقrاøS! 

QRعyنتكانه،اذل
SتائجهتلاàامQR

Sءلاملإاكلذ
.)يtu_ïRعلا(نمورملا



Arabizi - Latin Script for Arabic
• Several proposals to the Arabic 

Language Academy in the 1940s
• Said Akl Experiment (1961) 
• Web Arabic (Arabizi, Arabish, Franco-arabe)

– No standard, but common conventions
– www.yamli.com

%$#رع IPA Latin %$#رع IPA Latin

ئؤءآإأ /ʔ/ ‘ 2 Ø ث /θ/ th 

ة /a/,/t/ a t ط /ṭ/ t T 6

ح ħ H h 7 ع /ʕ/ ‘ 3 Ø

خ /x/ kh 7’ x 8 غ /ʁ/ g gh 3’

ذ /δ/ th ق /q/ q

ش / ʃ/ sh ch ي /y/ /ay/ 
/ī/ /ē/

y,i,e, ai,ei,…

Akl 1961
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Duolingo Romanization





Greek Aljamiado

• https://en.wikipedia.org/wiki/Greek_Aljamiado

https://en.wikipedia.org/wiki/Greek_Aljamiado
https://en.wikipedia.org/wiki/Greek_Aljamiado


Facebook MT – 2017● oصqمهح ‘may [God] grant them [good] morning’
is translated as םהבעוגפל ‘to hurt them’
● Character-based models suspected…

Problems with Dialect Translation





Hallucinated/Confabulated
Quranic Verse
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• Introduction ةمدقم•

• Arabic AI Challenges ة01/علاةغللاتا'دحت•

• Solutions & Outlook ة1ل;قتسمىؤرولولح•

• Questions ةلئسأ•

Roadmap ق34طلاةطراخ



• Open source data and tools
o Closed resources slow progress
o Intellectual property issues

ردصملاةحوتفمتاودلأاوتاناnبلا•
oمدقتلاقيعتةقلغملادراوملا
oاضقoكفلاة��لملاا�cة

• Developing shared standards
o But variety has great value 

ةكxcشمxyياعمعضو•
oبكةم�قع�نتللن�لQة�

• Continuous technique updates
o Accuracy, efficiency & coolness

R~ث|دحتلاة[dاوم•
Sنقتلاnتا

oةعورلاوةءاف�لاوةقدلا

• Nurturing strong collaborations
o Teams working on Arabic in many 

locations
o Government, Industry & Academia
o Conferences & Competitions
o Train a new generation of researchers 

and developers

�bح[لانواعتلاة|اعر•
S

oعلمعتقرفNة�¢�علاةغللا£¤
¤£نا¨مل¦¥

¥
ملاعلا
oلاوتاموكحلاª«¦تاعماجلاوتا
oاسملاوتارمتؤملاaتاق
oردتcدجل�جبoلانمدqروطملاو¤�±ثحاcن

Solution Outlines لولحللةضMLعلاطوطخلا
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•Papers mentioning 
some specific 
languages in the 
ACL Anthology.

Publications 1985-2025



Resources 1985-2025

•Resources in the MASADER Catalog.
•arbml.github.io/masader

62



Selected Projects ةراتخمعــــDراشم



• An Open-source Python 
Toolkit for Arabic Natural 
Language Processing

 ردصملا ةحوتفم تاودأ ةعومجم•
ةefgعلا ةغللا ةجلاعمل نوثيا^ ةغل^

• Arabic Specific ةàJعلا ةغللا ½ع vwfك�vلا•

• Flexibility in use and reuse مادختسلاا ةداع¾و مادختسلااةنورم•
• Modularity عيمجتلا ةلهس ةلقتسم تادحو•

• High Performance ةدوجلا �Aاعءادلأا•
• Ease of use for beginner �wfئدتبمللمادختسلاا ةلوهس•

64
https://github.com/CAMeL-Lab/camel_tools

https://github.com/CAMeL-Lab/camel_tools
https://github.com/CAMeL-Lab/camel_tools
https://github.com/CAMeL-Lab/camel_tools
https://github.com/CAMeL-Lab/camel_tools
https://github.com/CAMeL-Lab/camel_tools
https://github.com/CAMeL-Lab/camel_tools
https://github.com/CAMeL-Lab/camel_tools


pip install camel-tools



• An enabling technology for 
Arabic

kمَمُةgنقت•
l

ةغللاةمدخلةنَ
ةefgعلا

• A hybrid solution
o Rule-based morphology analyzer
o Machine learning tagger trained on a 

large annotated news corpus
o Select part-of-speech, diacritics, 

lemma and many features in context 
in one fell swoop

اsfلسأpqrجoلح•
t

o5للحمQR
Sسسلأايدعاوق

oُمِّسوَمWعدمتعÒلآاملعتلاèSدراومو
ةrفحصصوصننمةz\rردتتاناrب
oWع#ïRلامسقØكش7لاوملاrلخدملاول

QRةyzغللاتامسلامظعمو8Sجعملا
S

ةدحاوةàêRuقاrسلا

• Multi dialectal system
o Standard Arabic and Egyptian, 

Levantine and Gulf Arabic dialects

تاجهللاددعتمماظن•
oعلاturصفلاةÚملاتاجهللاوêzة

ةrجrلخلاوةrماشلاو

Camelira ا()لما%ماظن

http://camelira.camel-lab.com/

http://camelira.camel-lab.com/
http://camelira.camel-lab.com/
http://camelira.camel-lab.com/


Example of Annotated Data
.\]ZتYسةدملةSحتفهتNتاKدقو

Word Lemma POS Features Gloss
دقو ق

َ
دّ دق+و Noun Masc Sg size/physique

ق
َ

د دق+و Particle may/might/has/have
قوَ
ْ

د دقو Noun Masc Sg fuel/burning
قوَ
َّ

د دقو Verb Perf 3rd Masc Sg kindle/ignite
قوَ
َ

د دقو Verb Perf 3rd Masc Sg ignite/burn
هت^تا] بتِا] ه+ةcتا] Noun Fem Sg author/writer/clerk

بتَا] ه+تgتا] Verb Perf 3rd Fem Sg correspond_with
بتَا] ه+تgتا] Verb Perf 1st Sg correspond_with
بتَا] ه+تgتا] Verb Perf 2nd Fem Sg correspond_with
بتَا] ه+تgتا] Verb Perf 2nd Masc Sg correspond_with

ةmحتف ةmَّحِتَ ةmحت+ف Noun Fem Sg greeting/salute
ف
َ

ةmَّحِت ةmحتف Proper Fem Sg Fathia
ةدمل ةَّدمُ ةدم+ل Noun Fem Sg interval/period
wxyتvس تvْسِ wxyتvس Noun Masc Sg cent

ةنَسَ wxyتvس Noun Fem Sg year
. . . Punc .



Example of Annotated Data
.\]ZتYسةدملةSحتفهتNتاKدقو

Word Lemma POS Features Gloss
دقو ق

َ
دّ دق+و Noun Masc Sg size/physique

ق
َ

د دق+و Particle may/might/has/have
قوَ
ْ

د دقو Noun Masc Sg fuel/burning
قوَ
َّ

د دقو Verb Perf 3rd Masc Sg kindle/ignite
قوَ
َ

د دقو Verb Perf 3rd Masc Sg ignite/burn
هت^تا] بتِا] ه+ةcتا] Noun Fem Sg author/writer/clerk

eتا
َ

ب eتاiه+ت Verb Perf 3rd Fem Sg correspond_with
بتَا] ه+تgتا] Verb Perf 1st Sg correspond_with
بتَا] ه+تgتا] Verb Perf 2nd Fem Sg correspond_with
بتَا] ه+تgتا] Verb Perf 2nd Masc Sg correspond_with

ةmحتف ةmَّحِتَ ةmحت+ف Noun Fem Sg greeting/salute
ف
َ

ةzَّحِت ةzحتف Proper Fem Sg Fathia
ةدمل ةَّدمُ ةدم+ل Noun Fem Sg interval/period
wxyتvس تvْسِ wxyتvس Noun Masc Sg cent

ةنَسَ �ت�س�� Noun Fem Sg year
. . . Punc .



diac اھنَوبُتُكْیَسَوَ لیكشتلا
lex u_1-بتَكَ يمجعملالخدملا
root ب.ت.ك رذجلا
pattern اھنَوُ◌12ْ3ُيَسَوَ نزولا

caphi w_a_s_a_y_a_k_t_u_b_uu_n_a_h_aa ظفللا

gloss and_+_will_+_they_(people)+write+it;them;her ةمجرتلا
pos verb ملاكلامسق
catib6 PRT+PRT+VRB+NOM بتاك/ملاكلامسق
ud CONJ+AUX+VERB+PRON يدوی/ملاكلامسق
prc2 wa_conj ٢ةقباس
prc1 sa_fut ١ةقباس
per 3 صخشلا
gen m سنجلا
num p ددعلا
asp i نمزلا
vox a ءانبلا
mod i ةغیصلا
enc0 3fs_dobj ١ةقحلا
d1tok اھنَوبُتُكْیَسَ_+وَ ١دعیطقت
d2tok اھنَوبُتُكْیَ_+سَ_+وَ ٢دعیطقت
atbtok اھ+_نَوبُتُكْیَ_+سَ_+وَ يرجشلانبكنبعیطقت
d3tok اھ+_نَوبُتُكْیَ_+سَ_+وَ ٣دعیطقت

bwtok اھ+_نَوُ◌+_بتُكْ_+يَ_+سَ_+وَ رتلاوكابعیطقت
bw IVSUFF_DO:3FS/اھ+IVSUFF_SUBJ:MP_MOOD:I/نَوُ◌+IV/بتُكْ+IV3MP/يَ+FUT_PART/سَ+CONJ/وَ رتلاوكابلیلحت
pos_logprob -1.023208 ملاكلامسقةیلامتحا

lex_logprob -3.648503 يمجعملالخدملاةیلامتحا
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W-3 W-2 W-1 W0 W1 W2 W3 W4W-4

MORPHOLOGICAL 
ANALYZER

MORPHOLOGICAL
CLASSIFIERS

• Rule-based 

• Human-created

• Multiple independent 
classifiers 

• Corpus-trained

2nd

3rd

5th
4th

1st

RANKER

• Heuristic or 
corpus-trained 



Camelira ا-,لما)
An Arabic Multi-Dialect Morphological Disambiguator

ة'\µعلاةغللتاجهللاددعتم,²آللحم
http://camelira.camel-lab.com/
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Camelira (ا-,لما
An Arabic Multi-Dialect Morphological Disambiguator

ة'\µعلاةغللتاجهللاددعتم,²آللحم
http://camelira.camel-lab.com/

72
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http://camelira.camel-lab.com/
http://camelira.camel-lab.com/


• Multi-Arabic Dialect 
Applications and Resources
o25 Arab cities (Rabat to Muscat)
oLexicon, parallel data, dialect id, and  

machine translation
oMore than 100,000 sentences
o47,000 lexical entries
o55 individuals worked on MADAR
owith Houda Bouamor and Owen 

Rambow

 ةددعتم دراوملاو تاقgبطتلا عو}zم•
تاجهللا
oع ةنيدم٢٥OPQر( ةPطقسمل طا(
oع فرعت ماظن ،يزاوتم ̀̀_كم ،مجعمl 

 تاجهلل ةQلآ ةمجرتو ،تاجهللا
oأt_u ةلمج فلأ١٠٠ نم
oجعم لخدم فلأ٤٧~�
oاصخش٥٥

�
لمعلا� اوكراش 

o�وبمارنووأورمعوب ىده عم نواعتلا

• Dialect Id shared task
o 21 teams, 15 countries

تاجهللا د�دحتل ةgملاع ةق^اسم•
oف٢١Oةلود١٥ نم ق�

MADAR Project مghرادم« عو«

http://madar.camel-lab.com

http://madar.camel-lab.com/
http://madar.camel-lab.com/
http://madar.camel-lab.com/


Rabat
Fes

Algiers
Tunis

Sfax Tripoli

Benghazi

Sana’a

Basra

Baghdad

Mosul

Aswan

Khartoum

Alexandria
Cairo

Aleppo
Beirut Damascus

Jerusalem Salt
Amman

Doha
Riyadh

Jeddah Muscat

The Cities in MADAR »رادم« ندم



MADAR Corpus Example »رادم« 88$كم نم لاثم
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• ADIDA: Automatic Dialect 
Identification for Arabic
o Classify sentences into one of 25 

Arabic city dialects and MSA 
o 68% for 7-word sentences
o 90% for for 16-word sentences

��اقلتلا فرعتلا ماظن :»ةد�دع«•
 �ع�

تاجهللا
oب نم ةلخدملا ةلمجلا ةجهل ددح���` 

�صفلاو ةOPQع ةنيدم٢٥
oتامل¤٧ نم لمجل ٪٦٨ :ةقدلا
oةمل¤١٦ نم لمجل ٪٩٠:ةقدلا

MADAR Project مghرادم« عو«

https://adida.abudhabi.nyu.edu/

https://adida.abudhabi.nyu.edu/


• CODA: Conventional Orthography 
for Dialectal Arabic
o Designed for all Arabic dialects
o Minimizes differences in writing
o Uses Arabic script

ةجرادلل ةدحاو ة^اتك :»ادوك«•

oة�»س تاجهللا ل©ل ممصم ماظن
oات¯لا �̀® تافلاتخلاا نم للق��ة
o°²±رعلا طخلا مدختس�

MADAR Project مghرادم« عو«

CODA: تاناحتملاا ل[ق �Sلا ةxcفلا klSاحصُ ش�فشام :ادوك

تاناحتملإا لaأ ىــللا ەQRفلا ىــaاحص ش¸فشام

تاناحتمــلا لaا ¥Nلإ ةرـطـفلا ¥¼«احوـص ش¸فشـم

تانـحــتملاا abl ىــللإ ەرـطـفلا ىــaاحوـص ش¸فوـشام

ilimti7anat qbl يــلا ilftra Su7abi mashoftish

limtihanaat qabl illi sohaby

http://coda.camel-lab.com/

http://coda.camel-lab.com/
http://coda.camel-lab.com/
http://coda.camel-lab.com/


Pre-trained and Large Language Models for Arabic

… and many more!AraBERT
CAMeLBERT

AraGPT

AraT5
noor
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EMNLP 2026



EMNLP 2026



(ACL Findings 2024)

ACL Findings 2024



ACL 2025 – best resource paper



ArabicNLP 2025



EMNLP 2026



• SIGARAB = ACL Special Interest Group in Arabic 
Language Processing.
• We celebrated our four-year anniversary earlier this year 

(January 20, 2026).
• We have 1,100+ members.
• We have an active mailing list that has been enriching to 

the community
• Sponsoring a conference, three workshops and a yearly 

NLP School.
• Check out the website: www.sigarab.org >>>>>

http://www.sigarab.org/




s

• With EMNLP 2026
• October 28-29, 2026
• 11 Shared Tasks
• Acceptance Rate 22.6%

Muhammad 
Abdul-Mageed

UBC

Houda 
Bouamor

CMU Qatar

Samhaa El-
Beltagy

Nawy

Hend Al-
Khalifa

King Saud 
University

Tamer 
ElSayed

Qatar 
University

General Chair Program Chairs



ArabicNLP is #17 in Computational Linguistics

ArabicNLP is #17 among the top 
publication venues in 
“Computational Linguistics” 
according to Google’s 2025 Scholar 
Metrics.

The ranking is calculated based on 
the citation counts of the papers 
published within the last 5 years, 
(2020-2025).

http://scholar.arabic-nlp.net/



• Arabic poses important 
challenges to NLP/CL/AI
o Complex orthography and 

morphology, widespread 
variations

o Limited research and resources

ةمهمتا�دحتحeطتةefgعلاةغللا•
��انطصلااءا�ذلل
oئلامإتا�دحتQوةµفQتافلاتخاوة

قاطنلاةعساوة�»جهل
oدراوملاوثح¸لا�̀®رقفلا

• Arabic CL is a large and 
growing field
o Great improvements in quality
o More problems to solve

لاجمةefgعلا ةsfgساحلا تاgناسللا•
��انتمو�qبك
oظعانسحتدهشQةدوجلا�̀®ام
oةد�دجل¿اشملباوبلأاحتفو

• CAMeL Lab is one of many 
ongoing efforts 
o Focus on Arabic NLP
o Many resources and tools

دوهجلانمدحاولما���تخم•
ةد�دعلا
oلا_Ãع`�_كlعلاةغللاOPQة
oتاودلأاودراوملانمد�دعلا

Summary صخلم



• The future is bright!
o More work is being done on 

Arabic Artificial Intelligence!
o We need more people who can 

help!

!ق}zمل�قتسملانkل•
oلأا�ةOPQعلاةغللانعتاقQبطتلاوثاح

!د�ازت�̀®�Éانطصلااءا¤ذلاو
oنحن�صاخشلأانمد�ÍملاÌإةجاح

!ةدعاسملامهنكم�نيذلا

• If you are interested in 
Arabic NLP,
join SIGARAB

�¥لآالgلحتلا^pqrمتهملل•
حصنن،ةefgعلاةغلل
SIGARAB¥إمامضنلاا^

Summary صخلم

http://www.sigarab.org/
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Thank You ! ةع6اتملا1ع/اركش

www.camel-lab.com
nizar.habash@nyu.edu


