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Computer based language 
processing

Multiple motivations
- Theoretical 

• computational linguistics

- Applicative
• natural language processing (NLP)

- Cognitive
• understanding of human performance
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Typical Applications of NLP

• Information retrieval

• Information Extraction

• Question-answering

• Summarization

• Terminological extraction

• Text mining
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Information retrieval

• Long tradition of document research

• TREC since 1990

• Revival with the Web
- comparison of a query with document descriptors

• criteria 
- statistical
- morpho-syntactic
- semantic

• Performances measured with precision and recall

• Relatively weak contribution of NLP
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Information Extraction

• Find specific information elements in order to 
fill forms

• Originally defined for MUC (91-97)
- terrorists acts
- mergers and acquisitions

• Implemented with rules
- named entities (NE) finding
- link between NEs and role identification
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Information extraction from 
conversations (Boufaden 2005)
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Information extraction from 
conversations (Boufaden 2005) - forms
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Question Answering

• Give back an information, not a document reference

• Factual question without dialogue

• Popularized with QA-Track de TREC (1998-)
- What ocean did the Titanic sink in?
- Who was the 33rd president of the United States?
- At what speed does the Earth revolve around the sun?

• EQUER in France (2004)
- Où est né Jacques Chirac ?
- Quels sont les signataires du traité de Schengen?
- Qu’est-ce que le SMIC ?
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Question Answering
origins

• deep understanding of situations

• complex semantic representation

• logic reasoning

• Examples :
- LUNAR, SHURDLU 
- Kalipsos
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Question Answering
current approaches

• Question analysis
- category
- expected type of answer
- semantic constraints 
- important words

• Answer searching
- passage retrieval with important words
- named entities with important words
- finding entity satisfying constraints

• Confirmation from external resources ?
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Automatic Summarization

• Shortened text keeping only the essential part 
of a document

• Indicative vs informative

• Variable length (2% à 50%)

• Reading aid and contextual exploration

12



Automatic Summarization 
(Saggion 02)

Horacio Saggion and Guy Lapalme Generating Indicative-Informative Abstracts with SumUM

Designing for human-robot symbiosis

Presents the views on the development of intelligent interactive service robots. The
authors have observed that a key research issue in service robotics is the integra-
tion of humans into the system. Discusses some of the technologies with partic-
ular emphasis on human-robot interaction, and system integration; describes hu-
man direct local autonomy (HuDL) in greater detail; and also discusses system
integration and intelligent machine architecture (IMA). Gives an example imple-
mentation; discusses some issues in software development; and also presents the
solution for integration, the IMA. Shows the mobile robot.

Identified Topics: HuDL - IMA - aid systems - architecture - holonic manufac-
turing system - human - human-robot interaction - intelligent interactive ser-
vice robots - intelligent machine architecture - intelligent machine software -
interaction - key issue - widely used interaction - novel software architecture -
overall interaction - robot - second issue - service - service robots - software -
system - Technologies

Figure 1
Indicative abstract and identified topics for the text “Designing for human-robot symbiosis”
D.M. Wilkes et al. Industrial Robot, Vol 26, Issue 1, 1999.

Development of a service robot is an extremely challenging task.
In the IRL, we are using HuDL to guide the development of a cooperative service
robot team.
IMA is a two-level software architecture for rapidly integrating these elements,
for an intelligent machine such as a service robot.
A holonic manufacturing system is a manufacturing system having autonomous
but cooperative elements called holons (Koestler, 1971).
Communication between the robot and the human is a key concern for intelligent
service robotics.

Figure 2
Informative abstract elaborating some topics.

2 Observations from a Corpus

We have developed our method of text summarization by studying a corpus of profes-
sional abstracts and source documents. Our corpus contains 100 items each composed
of a professional abstract and its source document. As source for the abstracts we used
the journals Library & Information Science Abstracts (LISA), Information Science Abstracts
(ISA) and Computer & Control Abstracts. The source documents were found in journals
of Computer Science (CS) and Information Science (IS), such as AI Communications; AI
Magazine; American Libraries; Annals of Library Science & Documentation; Artificial Intelli-
gence, Computers in Libraries, IEEE Expert, among others (a total of 44 publications were
examined). The professional abstracts contained 3 sentences on the average, with a max-
imum of 7 and a minimum of 1. The source documents covered a variety of subjects
from IS and CS. We examined 62 documents in CS and 38 in IS, some of them contain-
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Automatic Summarization

• Mainly statistical approaches

• More Extraction than Abstraction

• Problems
- coherence of extracts (anaphora)
- grammaticality of concatenation 

• Summary of many texts on the same subject

• Summary of non newspaper type texts
- scientific articles
- juridical texts
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Term Extraction

• Term : linguistic label for a concept

• Terminology systemize the knowledge of a 
domain, only in a hierarchy

• Examples :
- data, data base
- cell, blood cell

• often multilingual
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Term Extraction - 2

Known Terms Unknown Terms

Discovery Enrichment Acquisition

Identification Controlled Indexing Free Indexing
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Text mining

• according to Marti Hearst
the discovery by computer of new, previously unknown information, by 
automatically extracting information from different written resources. A 
key element is the linking together of the extracted information 
together to form new facts or new hypotheses

• Variation of data mining on textual data (non 
structured)

• Analogous to a detective work

• Success story:
- protein interaction detection from cooccurring words 

in many journal articles
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Conclusion
Information Extraction 

Question Answering

• specific user needs

• superficial corpus processing

• often fuzzy boundary with other domains (e.g. 
summarization)

• application oriented approach

• other issues
- multilingual
- learning
- Do we need to understand to answer ? 
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Plan for the rest

• Initial work on understanding

• Information extraction
- named entities
- superficial grammars

• Question Answering 
- architecture
- evaluation 
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