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= Natural language processing (NLP) is a subfield
gRartiicial intelligence and computational
linguistics. It studies the problems of automated
generation and understanding of natural human

languages.

Language Computer > Language

Understanding
NLU

N
>

Generation
NLG

Natural Language Processing




CL Discipline

Computational linguistics (CL) is a discipline
petween linguistics and computer science which is
concerned with the computational aspects of the
human language faculty.

It belongs to the cognitive sciences and overlaps
with the field of artificial intelligence (Al)
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Standardization in NLP

= AS 0f October 1st, 2007 Common Logic Is
now a completed and published
International standard referred to as
"ISO/IEC 24707:2007 - Information
technology — Common Logic (CL):

a framework for a family of logic-based
languages".




Common Logic

The IS0 standard for Common Logic includes specifications
for three dialects:

= the Common Logic Interchange Format (CLIF)

= the Conceptual Graph Interchange Format (CGIF)
= an XML-based notation for Common Logic (XCL)

The semantics of these dialects are defined by their
translation to the abstract syntax and semantics of
Common Logic.

Many other logic-based languages could also be
defined as subsets of CL by means of similar translations;
among them are the RDE and OWL languages, which have
been defined by the W3C.




Comparing Formalisms

= Formalisms can be arranged by their expressivity
(“power”)
e The set of things that can possibly be expressed by the language
e E.g., first order logic does not express modalities such as possibility
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CL Conformance

Logic Notation CL Abstract Syntax
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Facilitate interoperability among
logic-based languages used In

several areas of IT:

= Metadata and ontology:
e Knowledge Interchange Format (KIF).
e Conceptual Graph Interchange Format (CGIF).
e Cyc Knowledge Representation Language (CycL).
e Description Logics (DLs).
= Semantic web:
e Resource Definition Facility (RDF).
e Web Ontology Language (OWL).
= Specification languages:
e Unified Modeling Language (UML).
e Z Formal Specification Notation (2).




Software tools

BEeneral Architecture for Text Engineering

= Natural Language Toolkit (NLTK): a Python
library suite

= EXxpert System S.p.A.
= OpenNLP
= Bitext - The Bits and Text Company
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The Lancaster Corpus of Mandarin Chinese
(LCMC)
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Major tasks in NLP

Automatic summarization
FOreigntanguage Reading Aid
Foreign Language Writing Aid
Information extraction
Information retrieval

Machine translation

Named entity recognition
Natural language generation
Optical Character Recognition
Question answering

Speech recognition

Spoken dialogue system

Text simplification

Text to speech

Text-proofing




