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The “RAI broadcasts”- a short history 

• National Radio broadcasts since early 30’ (EIAR) 

1950: Radio3 was born 

2012: 10 Radio channels 

• National TV broadcasts since 1954  

1961: Rai2 was born 

1977: Color introduced 

1979: Rai3 was born with  

regional transmissions 

1990: First analog satellite transmissions 

2005: Youtube official channel 

2008: DTT introduced (8 channels) 

2012: 14 SD + 1 HD DTT channels 
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The RAI’s archives 
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TV 

•About 450,000 hrs 

•320,000 hrs of programming 

•145,000 hrs: News and Sport 

•175,000 hrs: Programmes 
(Entertainment, folk and 
classic music, theatre, ...) 

•130,000 hrs of Fiction 

•50,000 hrs: Commercial 
Films 

•80,000 hrs: Fiction (TV 
Series, TV films, Soap 
operas, ...) 

RADIO 

•About 1,000,000 hrs 
recorded on a wide variety 
of media 

IMAGE LIBRARY 

•360,000 Photos RAI 

•950,000 Photos ex-ERI, 
currently RAI TRADE 

PAPER LIBRARY 

• 80,000 scripts in Rome 

• 15,000 scripts in Firenze 

• Evaluation of further RAI 
archives planned in short time 

 

Salario traslatore.wmv
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The RAI CRIT 
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The Centre for Research and Technological 

Innovation (CRIT) is responsible for defining, 

promoting and developing all aspects of research 

and innovation in the television industry 

http://www.crit.rai.it/EN/home.htm 

The Centre is active in many EU projects, and 

collaborates with universities and industries for 

supporting Master and PhD thesis, as well as 

developing new standards and services 

http://www.crit.rai.it/EN/home.htm
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Motivations 
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Why content analysis tools in the media 

industry? 

Digital switch over introduces more channels 

More content items produced/published 

Cross media production (web, TV,...) 

Reuse material in many different ways 

Improvements in infrastructure (IT) 

Better content accessibility 

Recovery of Cultural Heritage 

Archive digitisation and annotation 

Budget limitations 

Archivist/documentalist staff not increasing  

 

CUMULATIVE EFFECT:  
a lot more digital items to be managed by the  

same staff, and in a quicker way 
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Wish list 

The world of media is moving 
fast 

More challenges 

New requirements 

Huge data amounts  

Up to 10K hours of material  
for a typical regional news 
archive 

Even if a lot is non-textual, 
we deal with it by 
 Tags, annotations, closed 

captioning, speech 
transcripts, … 

Open source tools for 
audiovisual content analysis, 
indexing and retrieval can be 
a solution 

Speed up the search and 
retrieval process 

Automatic speech 
understanding 

Automatic translation for multi-
language news aggregation 

Characters extraction and text 
summarisation 

Information extraction and 
knowledge acquisition 
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Foundations 
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Architecture for multi-modal news 

management 
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Audiovisual content processing for TV 

streams analysis 

The RAI ANTS (Automatic Newscast 
Transcription System) platform provides a set 

of tools for automated news segmentation, 
classification, indexing and retrieval 

• Programme detection detects the start/end positions of 
newscasts from the acquired DTV streams 

• News story segmentation performs segmentation of the 
acquired programmes into elementary news stories 

• Speech to text analysis extracts text and semantics (i.e., 
categories, named entities) from the speech content of 
each story 

Composed of 
three main 
modules 
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RAI ANTS architecture 

12 



Centro Ricerche e Innovazione Tecnologica 

Natural Language Processing (NLP) 

for text analysis 

Natural language refers to the human ability of 

understanding ordered sequences of written or 

spoken words (i.e. phrases) 

Who? What? Where? When? Why? 

Language processing is the set of algorithms and 

tools that make machines able to understand and 

treat natural language 
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NLP is hard! 

Computers use number sequences to communicate 

Numbers are simple  

Numbers are easy to understand 

Numbers do not lie 

Humans use word sequences to communicate 

Words can be unknown 

 E.g. Supercalifragilisticexpialidocious ????? 

Words can have multiple grammars and meanings 

 To port              - Port wine        - Usb port 

 

Words are multilingual 

 Port      -  Porto      - Puerto      -  Luka        -  Poort       - Porten  
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NLP pyramid tasks 

• Text summarisation 

• Discourse analysis 

• Question answering 

• Sentiment analysis 

Paragraph 

• Parsing 

• Sentence detection and chunking 

• Co-reference resolution 

• Named entity recognition (NER) 

• Relationship extraction 

• Machine translation  

Sentence 

• Acronyms and abbreviations detection 

• Segmentation 

• Part of speech (POS) tagging 

• Lemmatisation 

• Stemming 

• Word sense disambiguation (WSD)  

Word / Token  

• Encoding 

• Case 

• Punctuation 

• Accents 

• Numbers 

• Symbols 

Character 

15 



Centro Ricerche e Innovazione Tecnologica 

NLP tools 

Different tools and libraries available 

Different implementations and programming 

platforms 

C, C++, C#, Java, Python, Perl, Ruby, ... 

Different usage licenses 

GPL, LGPL, MIT, Apache, ... 

Further detail on Wikipedia 

List of natural language processing toolkits 

 http://en.wikipedia.org/wiki/Natural_language_processing_toolkits 
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OpenNLP functionalities 

Machine learning toolkit 

released under the 

Apache License 2.0 

Pre-built models for 

several languages 

Danish, German, English, 

Spanish, Dutch, 

Portuguese, Swedish 

Set of training tools for 

building further 

language models  
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Implementation and usage issues 

Sentence detection does not mean only splitting at 

punctuation marks 

E.g. - Ms. - Mrs. - www.rai.tv - 1,000,000 

Sentence tokenisation needs to 

Separate possessive endings or abbreviated forms from 

preceding words, e.g. Maurizio ‘s, can ’t,... 

Separate punctuation  marks, quotations, brackets 

(...) from words 

Maurizio lives in Turin (Italy).  Maurizio lives in Turin ( Italy ) . 

A word might have multiple pos tags depending on 

its context. 

Named entities might be of multiple types 
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Full text S&R - Apache Solr 

Full text enterprise search server based on Lucene 

XML/HTTP, JSON Interfaces 

Distributed as Web application (war) 

Platform independent, HTTP controlling 

Web administration interface 

Access, management, testing 

Easy configuration via XML files 

Definition of indexes, data types, operations, etc. 

Index replication and distribution 

Search results caching 

19 



Centro Ricerche e Innovazione Tecnologica 

Solr requirements 

Software 

Operating system: Windows, Linux, Mac, ... 

Java Development Kit (JDK) v1.5 or greater 

Apache Ant (not required for standard installation) 

Java EE Application Server 

Jetty, Apache Tomcat, JBoss,… 

Java Database Connectivity (JDBC) for database interaction 

Hardware requirements depends on the size and complexity of 

the data 

RAM affects indexing, optimisation and searching performance 

The size of the documents (number of documents, fields per document, 

fields size,…) affects storage requirements 

Testing performance 

SolrMeter 
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Solr configuration 

solr.xml: defines the number of cores (indexes) 

available 
http://wiki.apache.org/solr/CoreAdmin 

schema.xml: defines all of the details about which 

fields your documents can contain, and how those 

fields should be dealt with when adding documents 

to the index, or when querying those fields.  

http://wiki.apache.org/solr/SchemaXml 

solrconfig.xml: is the file where to put most of the 

parameters for configuring the Solr cores (query 

handlers, highlighting, faceting, etc) 
http://wiki.apache.org/solr/SolrConfigXml 

http://wiki.apache.org/solr/CoreAdmin
http://wiki.apache.org/solr/SchemaXml
http://wiki.apache.org/solr/SolrConfigXml
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Solr - Data Import handler (DIH) 

The Data Import Handler is the component for 

importing data from external sources (e.g. XML 

archives, databases,..) 

Read and Index data from xml/(http/file) based on 

configuration 

Read data residing in relational databases  

Build Solr documents by aggregating data from multiple columns 

and tables according to configuration  

Update Solr according to DB updates  

Detect inserts/update deltas (changes) and do delta imports   

Make it possible to plugin any kind of data source 

(ftp, scp, …) and any other format (JSON, CSV, …) 
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Use case implementation 
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General objectives 

Define and develop methods and systems for 

automated content analysis, documentation, 

indexing in the media domain 

Example target: news 

Explosive growth of available informative assets 

 Professional, e.g. Newspapers, press agencies, Radio & TV 

 Amateur,  e.g. UGC, social networks, personal blogs 

Heterogeneity of sources, e.g. the Internet, radio, TV, print 

media, legacy archives, ... 
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ANTS, HMN & Interactive Newsbook 

main components 
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ANTS, HMN & Interactive Newsbook - 

core features 

Fully automated multimodal content-analysis tools 

for data extraction and mining 
TV news programmes detection, segmentation and indexing 

RSS feeds analysis, hierarchical linking and indexing 

Aggregation of multimodal news items by affinity measure 

A novel (generalised) measure for assessing affinity 

Aggregations are contextualised within automatically extracted information 

 Entities (i.e. persons, places and organisations) 

 Temporal span 

 Categorical topics 

 Social networks popularity and audience scores.  

Integration with external resources 
Public Internet search engines, Legacy digital libraries 

Integration of otherwise disconnected resources 
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Filter Panels 

Named Entities 
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Conclusions 

The media industry is moving fast 

New markets, new trends, new technologies for end-
users mean new challenges and new requirements 
and a lot more content items 

Indexing, integrating and accessing multimodal 
content in an efficient way is a crucial factor 

It’s time to adopt the more mature results of 
automation systems and open source solutions in 
our production infrastructures 

 
The future is:  

make data (re) use and metadata 
cheaper and quicker 
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