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Overview 



Human Language Technologies 

 Language  

 It is a way of communication 

 Natural Language  

 the method of human communication, either spoken or 

written, consisting of the use of words in a structured and 

conventional way 
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 HLT  covers a broad range of computational 

technologies with the goal of enabling people to 

communicate with machines using natural communication 

skills, keeping the language as the form of interaction, 

and information exchange (Cole, 1997) 

 To find computational mechanisms that allow computers to 

recognise, understand, and generate natural language  

 

Human Language Technologies 
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 Different terminology 
 Human Language Technologies - HLT 
 Natural Language Processing - NLP 
 Computational Linguistics - CL 
 Natural Language Engineering – NLE 

 

 HLT is a multidisciplinary field 

 expertise in areas of linguistics, psychology, cognitive science, 
mathematics, and engineering  

 + domain experts (e.g. medicine, law, ...) 

 

 

Human Language Technologies 
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 HLT involve the development of 
 Methods, techinques and tools 

 Resources 

 Applications 
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Lang. 
Genera-

tion 
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 Information Retrieval 

 Anaphora resolution 

 Information Extraction 

Named Entitiy 

Recognition 

 Word Sense 

Disambiguation 

 Sentiment Analysis 

 Emotion detection 

 … 

 Natural Language 

Generation 

 

 Text Summarization 

 Text Simplification 
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Human Language Technologies 
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TEXT SUMMARIZATION 

 

 Summary? A condensed version of one or more texts 

containing the most important information (Mani, 2001)  

 Aim of Text Summarization 

 To generate a summary automatically 
 Avoiding redundancy  DO NOT REPEAT INFORMATION! 

 Detect relevant information  WHAT IS IMPORTANT! 

 Present it in a condensed form  BRIEF! 
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 Summary types 

TEXT SUMMARIZATION 



 Automatic summarization process (Hovy,2005) 

 

What the 
document is 
about 

Understand 
the document 

Generate a 
summary  NLG 
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TEXT SUMMARIZATION 



 Automatic summarization process (Hovy,2005) 
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TEXT SUMMARIZATION 

Extractive summarization 

Most interesting, but 

challenging part 

Abstractive summarization 



 Approaches (topic identification & interpretation  extractive 

summarization) 

 Statistical  TF / TF·IDF (e.g. Luhn, 1958) 

 Topic  cue words (e.g. Edmundson, 1969) 

 Discourse  Rhetorical Structure Theory (e.g. Marcu, 1999) 

 Graph  LexRank (e.g. Erkan & Radev, 2004) 

 Machine learning  SVM (e.g. Fuentes et al,. 2007) 

 Deep learning   Autoencoder (Yousefi-Azar and Hamey, 

2017) 
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TEXT SUMMARIZATION 
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 Approaches (summary generation  abstractive) 

 Internal representation 

 Information items (e.g., Genest and Lapalme, 2011) 

 Basic Semantic Units (e.g., Li, 2015) 

 Predicate argument structures (e.g., Kahn et al, 2016) 

 Basic Information Units (e.g., Lloret, 2016) 

 Information fusion (e.g. Barzilay, 2005) 

 Information compression (e.g. Filippova, 2010) 

 Pre-defined templates (Gerani et al. 2014) 
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TEXT SUMMARIZATION 
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 Research done at the University of Alicante 
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TEXT SUMMARIZATION 

1) GPLSI COMPENDIUM 

2) Semantic PCA-based 
summarizer 

Extractive 
summari-

zation 
1) Tweet generation 

2) TravelSum 

Abstractive 
summari-

zation 
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 GPLSI COMPENDIUM (Lloret,2011) 

 Extractive generic single-document summarizer for 
English, http://gplsi.dlsi.ua.es/demos/compendium/ 

Redundancy detection   Textual Entailment  

Relevance detection   Based on the Code Quantity 
Principle 

 Coding element  noun phrases 

 Sentences containing longer noun phrases including 
high frequent words will be considered more 
important 
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TEXT SUMMARIZATION 

http://gplsi.dlsi.ua.es/demos/compendium/


 Semantic PCA-based Summarization (Alcón 

and Lloret, 2015) 

Relevant concept detection  Principal Component 

Analysis (PCA) + detection of concepts rather than 

words 

Sentence extraction  4 heuristics were defined 

based on the relevant concepts determined by PCA, 

leading to the generation of different types of 

summaries (generic and topic-oriented) 
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TEXT SUMMARIZATION 



 Opinionated tweet generation (Lloret et al., 

2015) 

 Sentiment analysis 

 Concept-level representation 

 Extractive summarizer + compression techniques 

 Simplified factual statement extractor  syntactic sentence 

simplification into SVO 

 SVO + surface realisation  SimpleNLG 
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“Most annoyingly, the alarm is MUCH too quiet. Aside from the alarm 

though, this is a fab little phone which I highly recommend”. 

TEXT SUMMARIZATION 



 TravelSum (Esteban and Lloret, 2017) 

 Abstractive opinionated multi-document summarizer for 
Spanish, http://travelsum.gplsi.es/ 

 Detection, classification, and grouping of opinionated 
information  sentiment analysis  

 Sentence relevance 
 Information source (Twitter & TripAdvisor) 

 Presence of the most frequent lemmas 

 Presence of adjectives 

 Summary generation 
 Transformation to impersonal voice 

 Creation of predefined sentences using metadata information 
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TEXT SUMMARIZATION 

http://travelsum.gplsi.es/


22 

TEXT SUMMARIZATION 



 Outsanding matters 

 Improve performance  currently 55% 

 Advance towards real abstractive summarization 
generation! 

 More natural, coherent and better summaries 

 Generation of new types of summaries 

 Multi-genre/multi-source 

 Multi-perspective 

 Allow the adaptation of a summary to different 
audiences/backgrounds 

 Essential to integrate Natural Language 
Generation!!! 
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TEXT SUMMARIZATION 
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• Macroplanning 

• Microplanning 

• Realisation 

NATURAL LANGUAGE GENERATION 
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• Macroplanning 

• Microplanning 
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NATURAL LANGUAGE GENERATION 
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INPUT 

COMMUNICATION GOAL 

DISCOURSE HISTORY 

USER MODEL 

KNOWLEDGE 

BASES 
Content 

Selection 

Content 

Structuring 

Data Analysis  

& Interpretation 

OUTPUT 

Aggregation 

Lexicalisation 

Reference 

Expression 

Generation 

Linguistic 

Realisation 

Structure 

Realisation 

PREPROCESSING MACROPLANNING MICROPLANNING REALISATION 

Document 

Plan 

Discourse 

Plan 

WHAT TO SAY? HOW TO 

SAY? 

NATURAL LANGUAGE GENERATION 



 Approaches 

 Text schemas (macro) patterns when composing texts 

(e.g. McDonald, 2010) 

 Graph-based (micro)  generating referring expressions 

(e.g. Krahmer et al. 2003) 

 Grammars (micro)  Probabilistic Context Free 

Grammars (e.g. Konstas and Lapata, 2012) 

 Language models (surface)  FLM (e.g., Novais and 

Paraboni, 2012) 

 Deep learning (surface)  LSTM (e.g., Wen et al., 2015) 
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NATURAL LANGUAGE GENERATION 



 Research done at the University of Alicante 
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NATURAL LANGUAGE GENERATION 

1) Content 
organization 

Macro-
planning 

1) Statistical 
language 
generation 

Surface 
Realisation 



Macroplanning (Vicente et al., 2017) 

Content organization 

 Automatically learn how to structure an “a priori” 
unstructured text or a text that could have many 
possible structures 

Web 2.0  Reviews 

Narrative documents  Fairy tales 

Positional Language models (Lv and Zhai, 
2009) 
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NATURAL LANGUAGE GENERATION 



 Surface realization (Barros and Lloret, 2017) 

  Statistical language generation 

  From an input seed, generate a sentence that contains as 

much words with such input seed as possible 

  Factored language models (word, posTag, lemma) 

  Overgeneration & ranking approach 
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NATURAL LANGUAGE GENERATION 



 Surface realization (Barros and Lloret, 2017) 

  Statistical language generation 

  From an input seed, generate a sentence that contains as 

much words with such input seed as possible 

  Factored language models (word, posTag, lemma) 

  Overgeneration & ranking approach 
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NATURAL LANGUAGE GENERATION 



 Surface realization (Barros and Lloret, 2017) 

  Statistical language generation 

  From an input seed, generate a sentence that contains as 

much words with such input seed as possible 

  Factored language models (word, posTag, lemma) 

  Overgeneration & ranking approach 
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NATURAL LANGUAGE GENERATION 



Open challenges 

 Flexibility of systems 

 How can we generate text for different domains, languages 
and purposes? 

Natural text vs. canned text 

How to improve the expressivity and naturalness of 
automatic generated text? 

 Information veracity 

 How to generate reliable and truthful information? 
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NATURAL LANGUAGE GENERATION 
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Multi-perspective summarization 

Deal with a lot of information 

 

 

 

 

TEXT SUMMARIZATION + NATURAL LANGUAGE 

GENERATION 

A POSSIBLE SCENARIO  
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Multi-perspective summarization 

Deal with a lot of information 

Expressed differently 

Redundant 

Contradictory 

 

 

 

 

TEXT SUMMARIZATION + NATURAL LANGUAGE 

GENERATION 

A POSSIBLE SCENARIO  
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Clean and neat room in basement area of 

hotel, surprisingly totally ok. Good bathroom. 

Clean. Friendly staff. Excellent location, near 

an underground station and close to hyde 

park. Also near a bus stop for the city circle 

bus tour. 

The rooms were very small and the bathroom 

was tiny. We had barely space for the luggage. 

There was a gap between the floor and the front 

door so we could hear all the noise from the 

hallway. The internet costs 2gbp per hour and 

you can t even catch the signal from the rooms 

(ours was 3rd floor). 

We stayed there for 2 nights before 

catching a flight. Check in was fine, 

however the reception ladies aired tension 

between them which we found slightly 

awkward and unprofessional. Our room, 

number 11, was up 3 flights of narrow 

stairs, so with heavy suitcases this was 

hard going. Room was big and clean. 

This hotel is in a good location not far 

from Hyde park, and oxford street. 

the hotel is ok but our room no 300 

was very small and needed 

decorating but it was only a short stay. 

Breakfast was good. staff very 

friendly. 

TEXT SUMMARIZATION + NATURAL LANGUAGE 

GENERATION 

A POSSIBLE SCENARIO  
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Multi-perspective summarization 

Detects relevant information and provides it 

in a condensed form 

Takes into account different perspectives to 

focus the summaries to the user interests if 

needed 
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 Some relevant and challenging issues … 

How to structure and adapt the output text? 

Generic 

 Personalized  user profile/interests 
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 Some relevant and challenging issues … 

What is the purpose of the generated text? 

 Inform, compare, narrate…. 
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 Some relevant and challenging issues … 

It is not enough to extract sentences and show 

them 

The extracted sentence may be biased 

Lack of coherence in the resulting text 

What is the rationale behind the statement? 

Provide evidences to justify subjective information 
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 Key Stages 
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Multi-perspective summarization 
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BIU =  a fragment of text with variable 

length with semantic meaning (e.g., sentence, 

clause, triple,…) 

To split the input text into the 

desired BIUs and extract them 

A POSSIBLE SCENARIO 

Multi-perspective summarization 
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To split the input text into the 

desired BIUs and extract them 

To identify 

about what 

is being 

talked in the 
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A POSSIBLE SCENARIO 

Multi-perspective summarization 

To distinguish between subjective and 

objective information, and classify it 

into positive, negative and neutral 
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A POSSIBLE SCENARIO 

Multi-perspective summarization 
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TOPICS  

POLARITY TOPICS  

POLARITY 

A POSSIBLE SCENARIO 

Multi-perspective summarization 
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Multi-perspective summarization 
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To personalize the summary 

A POSSIBLE SCENARIO 

Multi-perspective summarization 
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To personalize the summary 

Creation of linking phrases 
“The most discussed topics about...” 

“The aspects positively rated include...” 

‘‘Among the reasons for supporting their 

claims we found…” 

A POSSIBLE SCENARIO 

Multi-perspective summarization 
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To personalize the summary 

Creation of linking phrases 
“The most discussed topics about...” 

“The aspects positively rated include...” 

‘‘Among the reasons for supporting their 

claims we found…” 

Integrate NATURAL LANGUAGE GENERATION 

techniques for  macroplanning & surface realization 

A POSSIBLE SCENARIO 

Multi-perspective summarization 



 

 Text Summarization 

 Provide key ideas while reducing the length of the document/s 

 Natural Language Generation 

 Produce human utterances automatically 

 COMPLEX and CHALLENGING tasks 

 Taking into account mental process of language comprehension 

and generation 
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CONCLUSION & FINAL REMARKS 



 

 Taking profit of techniques from both tasks can improve 
the generation of more flexible and natural texts 

 Purpose and target of the generated text  

 Many applications in today’s society 

 Manage information overload 

 Support information access 

 Chatbots 

 Robot writers 

 Evaluation is a difficult task (summarization performance 
task is around 55%) 
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