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The human does not have a stock of possible
sentences but a set of rules and principles that
make it possible to analyze and generate any
sentence of the language. It is such a system
that is the subject of linguistic studies and
computational linguistics

Defintion



Defintion

The term natural language processing (NLP)
refers to all research and development aimed
at modeling and reproducing, using machines,
the human capacity to produce and understand
linguistic utterances for communication
purposes



Defintion
NLP implements tools and techniques that fall under:
• linguistics (provide fully explicit descriptions)
• computer science (to optimize algorithms and
programs)

• mathematics: algebra, logic, statistics, ... (define
formal properties of processing tools and linguistic
theories)

• artificial intelligence, experimental psychology,
(representing knowledge)



History of AI
• 1943     McCulloch & Pitts: Boolean circuit model of brain
• 1950     Turing's "Computing Machinery and Intelligence“
• 1956 Dartmouth meeting: "Artificial Intelligence" adopted
• 1952—69 Big hopes! 

• Newell and Simon: GPS (General Problem Solver)
• McCarty: LISP
• Minsky: Micro-Worlds

• 1966—73 AI discovers computational complexity
Neural network research almost disappears
The problem is not as easy as we thought

• 1969—79 Early development of knowledge-based systems
Expert systems
Ed Feigenbaum (Stanford): Knowledge is power! 
• Dendral (inferring molecular structure from a mass spectrometer). 
• MYCIN: diagnosis of blood infections
Robotic vision applications

• 1980-- AI becomes an industry 
• 1986-- Neural networks return to popularity
• 1987-- AI becomes a science 
• 1995-- The emergence of intelligent agents 
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Levels
• Image - OCR

• Sound - Speech processing
o speech recognition
o speech synthesis

• Text - Text processing



speech – using cmuSphinx
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Basic text processing
Before Morphology - Normalizing



Basic text processing
Before Morphology - Splitting



Basic text processing
Before Morphology – Tokenizing



Morphology
• Morphological analysis (lexical process): it

is the study of the structure of words. It
specifies how words are constructed by
identifying lexical components and their
properties

• Ambiguity
– Ex: it lights (noun, verb, adjective)
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Syntax
• Syntactic Analysis: Treats the way words

can combine to form sentences. It allows to
identify the structure of the sentence and the
links between the words

• Ambiguity:
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Semantics
• Semantic analysis: it identifies the meaning 

of the phrase outside the context (to be able 
to translate it for instance)

• Ambiguity:
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Pragmatics
• Pragmatic analysis: it aims to study the

meaning of the sentence in the context. It
makes it possible to find the real meaning of
sentences related to situational and
contextual conditions



Levels for text



Applications – Rules or Stats
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appl / services – classification 
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Opinion mining



fake news
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fake news

!

!



Applications



summarization



appl / services – summarization







Applications
IR:
• Save documents (or their addresses) and determine a set of 

characteristics according to their analysis
• Build accessible and regularly updated indexes
• Answer queries by selecting the most relevant documents





Applications
Spell checking:

• Identify words (tokenization)
• Orthographic correction: correct the words that belong to the

dictionary and that are not in a foreign language, nor named
entities, numbers, acronyms ...

• Grammar correction: determine the function of the words
within the sentence (determinant, noun, verb, adverb, etc.)
then to carry out a syntactic analysis

• http://arabic.emi.ac.ma:8080/Medictionnary/

http://arabic.emi.ac.ma:8080/Medictionnary/


Applications

• Obvious application interest, but particularly difficult task
• Current quality not exceptional but sufficient to be useful
• Several online translation:
• https://www.babelfish.com/
• https://www.bing.com/translator
• http://www.reverso.net/
• https://translate.google.com/

https://www.babelfish.com/
https://www.bing.com/translator
http://www.reverso.net/
https://translate.google.com/
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Development

• www.nltk.org
• www.gate.ac.uk
• uima.apache.org

• arabic.emi.ac.ma/safar
• camel.abudhabi.nyu.edu/madamira/
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