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• Arabic NLP Challenges ة0/.علا ةغللا تا$دحت•

• CAMeL Lab Solutions: :لما: 89تخم نم لولح•

CAMeL Tools لما: تاودأ

• Questions ةلئسأ•

Roadmap قCDطلا ةطراخ
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• Classical Arabic
o Quranic Arabic
o Historical texts

ثاFGلا Cصف•
oم>;:لا نآرقلا ةغل
oخ>رات صوصنFة

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

Kعلا Cصف•
oمسرلا ةغللاFة VW

X لاYعلا نادل;\Fة
oملاعلإاو فحصلا ةغل 
oق ءلامإ اهلFاiX ق دعاوقوFساFة
oةملأا ةغل

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

ةQRSعلا تاجهللا•
oئرلا ثدحتلا ةغلuسFة
owق دعاوق وأ ءلامإ نودFساFمسر ةFة
oملأا ةغل
oم دوجو{|Wا}عامتجلاا لصاوتلا لئاسو ~ع دFة

The Arabic Language ة*()علا ةغللا
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• Orthographic ambiguity \]لاملإا ماهبلإا•
]

•Morphological richness [Kàلا ̀_غلا•

• Dialectal variation تاجهللا ددعت•

• Orthographic inconsistency  ةSئلاملإا ءاطخلأا•

• Resource poverty (data & tools) تاودلأاو تاناSبلا دراوم رقف•

• Limited research •لاsلعلا ثحv] دودحملا

The Main Challenges for 
Arabic Language 
Processing

 ةBس@ئرلا تا;دحتلا
 ةBللآا ةجلاعملل
ةJKBعلا ةغلل
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•Written right-to-left  راس�لا �إ `��مSلا نمبوتكم•
• Letters have contextual variants  اSقاSس ة�Fغتم اهلا�شأ فورح•
• Used to write many languages 

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

 تاغللا نم د�دعلا ة�ات�ل مدختس�•
 ةSسرافلا :ةQRSعلا بناج �إ

.خلإ ، وتشاsلاو ة�درلأاو ة�در�لاو

Arabic Script QRSرعلا طخلا

ة&%$علا
ةيبرعلا
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• 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� [�]رعلا طخلا� ءلاملإا•
يراSتخلاا لSكش�لا
oفحصلا صوصن تامل� نم ٪١،٥ 

لFكش� تاملاع ~ع يوتحت
oعلا تامل�لا;\F٦،٨ �صفلا ة

 ةFمجعم لخادم٢،٧و تلاFكش�
wطسوتملا

Orthographic Ambiguity 23لاملإا ماهبلإا
4

اندقع"و
ندِقَعُِ#وَ

َ
ندِقْـعِِ#وَا

َ
ندِقْعَِ#وَا

َ
ندِّْقعَِ#وْا

َ
ا

and with our (contract, necklace, psychoses) | and he stresses us out 
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• 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!

 ادًج[̀_غ [à¥ ماظن ةQRSعلا ةغلل•
 ة�Fثك بS®ارت هنع جت©ي
oرعلا لعفلل ،لاًثمف«¬X اوح®X ٥،٤٠٠

ف>±ت
oلجنلإا لعفلل امن³ب{µWف>راصت٦ ي، 

¸دحاو ف>±ت WX·يصلا لعفللو

Morphological Richness 786لا 56غلا
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
،`�Gلق،متلق،امتلق،تِلق

،لَوقت،لُوقت،لق�،لَوق�،لُوق�
،[�وقت،`��لوقت،لقت
...لااقف،تلاقف،لاقف ...
،اهلوقنسو،اهلوقأسو ... ... 
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Dialectal Variation تاجهللا ددعت

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

ماعلا فS©صتلا•
oلخلا ةجهللاFجFة
oماشلا ةجهللاFة
oة>±ملا ةجهللا
oراغملا ةجهللا\Fة

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

e.g., Urban, Rural, and Bedouin

ةSفS©صت لÁاشم•
oتاجهللا ددعت VW

X لا سفنYدل
oعرفلا تاجهللا ددعتFة: 

لاثم ،ة>ودYلاو ةFحلافلاو ،ةFندملا

• Diglossia and Multilinguality ةÃÄغللا ة�ددعتلاو ةSجاودزلاا•
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• First noticed differences
o Not the most important

اÄروفظحلاتُ ةSتوصلا تافلاتخلاا•
Ç

oلuلأا تسÁ{Â مهأFة

Phonological Variation ة*توصلا تافلاتخلاا

(poverty, dawn)رقف ، رجفà/fagr/

MSA Dialects )صفلا  تاجهللا
ق /q/ جد ،گ ،ء ، ك ،ق /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) àبلق 



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

 ف¥ نإف ،Cصفلا ف�K ةنراقم•
اناSحأ تاجهللا

Ç
اناSحأو طسÉأ 

Ç
 FÊ®أ 

ÇادSقعت

oبارعلإا تا�رحلا ءافتخاFة
oا|}لا ددعتÁFقصاوللا بFة

Morphological Variation ة*ف7لا تافلاتخلاا

ا7اتك،بَاتك،بٌاتك،بُاتكàبْاتك
8

بٍاتك،بِاتك،

هل  اهوبتكت  ملوàشولاهوت<ت=امو

(book)

(you all did not write it for him)



Morphological Variation ة*ف7لا تافلاتخلاا

Past املاDE
F Future قتسملاMل 

)صف
Standard

بتك
/kataba/

بتكXس
/sajaktubu/

F\اش
Levantine

بتك
/katab/

بتكXح
/ħajiktob/

يcم
Egyptian

بتك
/katab/

iXبتك
/hajiktib/

mnFرغم
Moroccan

بتك
/kteb/

بتكXغ
/ʁajekteb/

• Dialects vary systematically  
among themselves

 تافلاتخلاا نم د�دعلاكانه•
تاجهللا `��ب ةSفKلا ةSجهنملا



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

ةرودنب
طامط

ةطامط

مطامط

س2طامط

ةطوق

ةش2طم

ش2طاموط ؟دارب

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

Lexical Variation ة*مجعملا تافلاتخلاا

/b r aa d/

-ت+ب دارب رهشأ انأ
I’m the most 

famous “brad”



Common Spelling Errors 
and Inconsistency

 ةBئلاملإا ءاطخلأا ة̀_ك
Qmلاملإا براضتلاو

S 

• Unedited standard Arabic text on 
news commentaries has an error 
rate of ~30% (QALB project)

•ÑسYأطخلا ة VW
X لعتلاFغلاتاق{µ تكملا ةررحمÕ\ة

wعلا;\Fتاحفص ~ع �صفلا ة wعقاوم ضع 
)»بلق« عوÙÚم( ٪٣٠ ®إ لصت راYخلأا



Common Spelling Errors 
and Inconsistency

 ةBئلاملإا ءاطخلأا ة̀_ك
Qmلاملإا براضتلاو

S 

• But in the dialects, there is no 
official orthography!  So, there are 
many free forms including Arabizi. 

VW ن:لو•
X عم دجوي لا ،تاجهللاFلامإ را«ß

X قFاiX¸ 
VW عÕنت كانه ، اذل

X تائجهتلا wام VW
X ءلاملإا كلذ 

.)يµW}\;علا( نمورملا

 ەذهل ةئجهت٢٧ تن23نلإا /ع اندجو
ةCDملا ةجهللاB ةمل?لا

We found 27 spellings online of 
the Egyptian Arabic word  

شاهلوق$بام
/mabiʔulhāʃ/

“he does not say it”

Arabizi variants: mabi2ulhash, mabiqulhash, mabi’ulhash,… Bعتائجهت ةعضFGHIJKة:

(Habash et al., 2018)

Arabic Orthography Arabic Transliteration Frequency
⌘

ÄAÍÀÒ

⇣

ÆJ
⌦
J
.
” mbyqwlhAš ⇡ 26,000

⌘
ÄAÍÀÒ

⇣

ÆJ
⌦
K
.
A” mA byqwlhAš ⇡ 13,000

,
⌘

ÄAÍÀÒ

⇣

ÆJ
.
” ,

⌘
ÄAÍ 

⇣

ÆK
.
A” mAbqlhAš, mbqwlhAš,  10,000

,
⌘

ÄAÍ 

⇣

ÆK
.
A” ,

⌘
ÄAÍ 

⇣

ÆJ
.
” mbqlhAš, mA bqlhAš,

⌘
ÄAÍÀÒ

⇣

ÆJ
⌦
K
.
A” mAbyqwlhAš

,
⌘

ÄAÍÀÒ

⇣

ÆK
.
A” ,

⌘
ÄAÍÀÒ

⇣

ÆK
.
A” mAbqwlhAš, mA bqwlhAš,  1,000

⌘
ÄAÍ 

⇣

ÆJ
⌦
K
.
A” ,

⌘
ÄAÍ 

⇣

ÆJ
⌦
J
.
” mbyqlhAš, mA byqlhAš

⌘
ÄAÍ 

⇣

ÆJ
⌦
K
.
A” mAbyqlhAš

,
⌘

ÄAÍÀÒ

�

J⌧
⌦
K
.
A” ,

⌘
ÄAÍ 

�

JJ
.
” mbŷlhAš, mAbyŷwlhAš,  100

⌘
ÄAÍÀ

�

ÒJ
⌦
K
.
A” ,

⌘
ÄAÍÀÒ

�

J⌧
⌦
K
.
A” mA byŷwlhAš, mAbyŵlhAš

,
⌘

ÄAÍ 

�

JK
.
A” ,

⌘
ÄAÍÀ

�

ÒJ
⌦
K
.
A” mA byŵlhAš, mAbŷlhAš,  10

,
⌘

ÄAÍ 

�

J⌧
⌦
K
.
A” ,

⌘
ÄAÍÀÒ

�

J⌧
⌦
J
.
” mbyŷwlhAš, mA byŷlhAš,

,
⌘

ÄAÍ 

�

JK
.
A” ,

⌘
ÄAÍÀÒ

�

JK
.
A” mAbŷwlhAš, mA bŷlhAš,

,
⌘

ÄAÍÀÒ

�

JJ
.
” ,

⌘
ÄAÍÀ

�

ÒK
.
A” mA bŵlhAš, mbŷwlhAš,

,
⌘

ÄAÍÀ

�

ÒK
.
A” ,

⌘
ÄAÍÀ

�

ÒJ
⌦
J
.
” mbyŵlhAš, mAbŵlhAš,

⌘
ÄAÍÀ

�

ÒJ
.
” mbŵlhAš

Table 2.1: 27 encountered ways to write the Egyptian Arabic word /mabiPulha:S/,
he does not say it, and their frequencies from Google Search on September 29, 2017
(re-printed from [Habash et al., 2018]).

inflection class.explain why [Beniamine et al., 2018] wrong latex cite: should read

Beniamine et al. (2018) discuss granular and empirical criteria for discriminating

microclasses from macroclasses, where the formerrepeat the referent: it makes it

easier for people to follow follows the strict definition of inflection class proposed here

and the latter allows for clustering of similar microclasses (usually only distinguished

by allomorphy) into more interpretable inflection classes like those that might be

taught pedagogically. For instance, WIFE might be allowed to join the macroclass

of LION et al.what is et al. here? – note also that in latex you need to add after a

dot which is not meant to be a final dot, so that spacing gets done properly despite
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• Orthographic ambiguity \]لاملإا ماهبلإا•
]

•Morphological richness [Kàلا ̀_غلا•
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• Arabic NLP Challenges ة0/.علا ةغللا تا$دحت•

• CAMeL Lab Solutions: :لما: 89تخم نم لولح•

CAMeL Tools لما: تاودأ

• Questions ةلئسأ•

Roadmap قCDطلا ةطراخ
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www.camel-lab.com

http://www.camel-lab.com/
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• An Open-source Python 
Toolkit for Arabic Natural 
Language Processing

 ردصملا ةحوتفم تاودأ ةعومجم•
iةغل iعلا ةغللا ةجلاعمل نوثياpqPة

• Arabic Specific ةQRSعلا ةغللا Ìع `�FكFGلا•

• Flexibility in use and reuse مادختسلاا ةداعÍو مادختسلااةنورم•

•Modularity عيمجتلا ةلهس ةلقتسم تادحو•

• High Performance ةدوجلا [�اعءادلأا•

• Ease of use for beginner `��ئدتبمللمادختسلاا ةلوهس•
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CAMeL Tools MADAMIRA
Stanford 
CoreNLP Farasa

Target Language
Arabic

ةKLMعلاH صاخ
Arabic

ةKLMعلاH صاخ
Multilingual

تاغللا ددعتم
Arabic

ةKLMعلاH صاخ ةمزحلا عYن

Programming Language Python Hنوثيا Java افاج
Java/Python

نوثياhHافاج Java افاج ةجمijلا ةغل
CLI ✔ ✔ ✔ ✔ رماولأا رطس ةهجاو
API ✔ ✔ ✔ ✔ تاقMبطتلا ةجمرب ةهجاو
Exposed Pre-processing ✔ صوصنلل ةق{سملا ةجلاعملا
Morphological Modeling ✔ ✔ ف��تلا ةجذمن
Disambiguation ✔ ✔ ✔ ✔ سا{تللاا لح
POS Tagging ✔ ✔ ✔ ✔ ملا�لا مسق مMسوت
Diacritization ✔ ✔ ✔ لMكش�لا
Tokenization ✔ ✔ ✔ ✔ عيطقتلا
Lemmatization ✔ ✔ ✔ ��جعملا لخدملا
Named Entity Recognition ✔ ✔ ✔ ✔ ةامسملا تانا�Mلا �ع فرعتلا
Sentiment Analysis ✔ رعاشملا لMلحت
Dialect ID ✔ ةجهللا د¡دحت

Comparison with other toolkits ىرخأ مزر عم ةنراقملا

23

• Other new toolkits include Adwat (Zerrouki, 2020) 
and ASAD (Mubarak et al., 2020)

�ب نم•�S ورز( »تاودأ« ةمزر ،ةثيدحلا ىرخلأا مزرلا��
;، ٢٠٢٠(  

 )٢٠٢٠ ،نورخآو كرا�م( »دسأ« ةمزرو
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https://github.com/CAMeL-Lab/camel_tools
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https://github.com/CAMeL-Lab/camel_tools


h"ps://camel-tools.readthedocs.io/
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https://camel-tools.readthedocs.io/
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https://bit.ly/3a40q3O

https://bit.ly/3a40q3O


• http://nyuad.nyu.edu/en/
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Thank You ! ةع>اتملا 8ع 6اركش

www.camel-lab.com
{oobeid,salamkhalifa}@nyu.edu
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diac اھنَوبُتُكْیَسَوَ لیكشتلا
lex u_1-بتَكَ يمجعملا لخدملا
root ب.ت.ك رذجلا
pattern 1ْيَسَوَ ُ2 اھنَو3ُ 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 ملاكلا مسق
catib6 PRT+PRT+VRB+NOM بتاك/ملاكلا مسق
ud CONJ+AUX+VERB+PRON يد وی/ملاكلا مسق
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 ١د عیطقت
d2tok اھنَوبُتُكْیَ_+سَ_+وَ ٢د عیطقت
atbtok اھ+_نَوبُتُكْیَ_+سَ_+وَ يرجشلا نب كنب عیطقت
d3tok اھ+_نَوبُتُكْیَ_+سَ_+وَ ٣د عیطقت

bwtok اھ+_نَوُ+_بتُكْ_+يَ_+سَ_+وَ رتلاوكاب عیطقت
bw IVSUFF_DO:3FS/اھ+IVSUFF_SUBJ:MP_MOOD:I/نَوُ+IV/بتُكْ+IV3MP/يَ+FUT_PART/سَ+CONJ/وَ رتلاوكاب لیلحت
pos_logprob -1.023208 ملاكلا مسق ةیلامتحا

lex_logprob -3.648503 يمجعملا لخدملا ةیلامتحا


