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BBC Research & Development
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- The BBC’s Royal Charter mandates “a centre of 
excellence” for research and development in the 
electronic distribution of audio-visual media

- 200 research engineers, scientists and designers

- Research Labs in London and Salford

- Work on every aspect of broadcast and online services

- Production

- Distribution

- Audiences
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Natural Language Processing at BBC R&D
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- Semantic Tagging

- Text Classification

- Speech to Text

- Text Summarisation

- Sentiment Analysis

- Quote Extraction

- Web content

- News feeds

- TV subtitles

- Radio transcripts

- Social media
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Semantic Tagging and Text Classification
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- Describing a document in terms of unambiguous entities and 
themes

- Linked to additional sources of information

- Tagging can consist of either

- all the entities and themes mentioned in the text

- the primary topic(s) of the text
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Motivation for Semantic Tagging
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- World Service Archive Project (2011- 2014)

- 70,000 radio programmes from over 60 years

- Metadata sparse, inaccurate or non-existent

- Efficient access and re-use of content is 
impossible without metadata

https://www.bbc.co.uk/rd/projects/worldservice-archive-proto
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World Service Archive Approach
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- Speech-to-text technology used to create 
transcripts

- Tags extracted using an automated tagging 
system called Mango

- Tagging supported search and navigation in 
prototype

- Crowd sourcing used to improve the tagging
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Mango Overview
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- Mango is a semantic tagging system that identifies 
entities and themes e.g. for the text 

“The German chancellor, Angela Merkel called on the 
Russian president to exercise his influence on the 
separatists to enforce the ceasefire”
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- Mango is a semantic tagging system that identifies 
entities and themes e.g. for the text 

“The German chancellor,  Angela Merkel called on the 
Russian president to exercise his influence on the 
separatists to enforce the ceasefire”
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- Mango is a semantic tagging system that identifies 
entities and themes e.g. we want to identify: 

“The German chancellor,  Angela Merkel called on the 
Russian president to exercise his influence on the 
separatists to enforce the ceasefire”

- Mango uses DBpedia identifiers:
- http://dbpedia.org/resource/Angela_Merkel
- http://dbpedia.org/resource/Chancellor_of_Germany
- http://dbpedia.org/resource/President_of_Russia
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DBpedia entry for Angela_Merkel
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dbpedia-owl:birthDate 1954-07-17

dbpedia-owl:birthPlace dbpedia:West_Germany
dbpedia:Hamburg

dbpedia-owl:alias Merkel, Angela Dorothea (full name)

dbpedia-owl:almaMater dbpedia:Leipzig_University

dbpedia-owl:office Minister of the Environment
Chancellor of Germany
Leader of the Christian Democratic Union
Member of the Bundestag
Minister of Women and Youth

dbpedia-owl:party dbpedia:Christian_Democratic_Union
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Mango Components
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- Mango has two components:

- Spotter

- Disambiguator

- Both created using a complete dump of Wikipedia

- https://dumps.wikimedia.org/enwiki
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Spotter Index
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- The spotter uses an index which maps surface forms to 
entities

- For example:

- “Birmingham City F.C.”

- “Birmingham City”

- “Birmingham”

- “The Blues”

- All map to:

- http://dbpedia.org/resource/Birmingham_City_F.C.
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Ambiguity Problem
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- However many surface forms are ambiguous

- “Birmingham” could refer to either:

- http://dbpedia.org/resource/Birmingham_City_F.C.

- http://dbpedia.org/resource/Birmingham

- http://dbpedia.org/resource/Birmingham,_Alabama

- http://dbpedia.org/resource/Birmingham_(horse)

- etc...



Research & Development

SEMANTIC TAGGING AND TEXT CLASSIFICATION

Mango Schematic
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Word2Vec:
A vector space representation of words
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Comparing Candidates against Documents
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/Birmingham_City_F.C.

Document vector

Ɵ
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World Service Archive
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Tag Suggestion for News and Sport
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- BBC journalists manually tag every published article 
with their primary topics in our Content Production 
System

- The tags affect where a story might appear

- Automated tag suggestion is used to improve working 
efficiency and encourage consistent tagging

Tag suggestion in CPS
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Starfruit Tagging System
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- Starfruit is an automated tag suggestion system for text

- Tags use a dictionary of terms called BBC Things
- entities
- themes
- storylines

https://www.bbc.co.uk/things/
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Starfruit Tagging System
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- Starfruit uses a multilabel text classifier
- Trained using 5 years of articles which have been 

manually tagged by BBC journalists

- Statistical approach using TF-IDF and Support Vector 
Machines

- 11k unique tags

- Retrained every 48 hours

https://en.wikipedia.org/wiki/Tf%E2%80%93idf
https://scikit-learn.org/stable/modules/svm.html
https://scikit-learn.org/stable/modules/svm.html
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Starfruit Topics
The primary topics of the text 
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Starfruit Mentions
All entities and themes mentioned in the text 
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Starfruit Applications
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User System Application

BBC News Content Production 
System News Articles

Content Distribution Content Enrichment 
Chassis iPlayer Content

BBC News Wolftech News Planning
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Wolftech Story Tagging Example 2525
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Alternative Tagging Systems
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- DBpedia Spotlight (open source)

- Tagmatic (adaptive)

- Amazon Comprehend

- Google Natural Language

- Microsoft Azure NLP

- etc

(with usual disclaimer)

https://www.dbpedia-spotlight.org/
https://datalanguage.com/news/introducing-tagmatic
https://aws.amazon.com/comprehend/
https://cloud.google.com/natural-language
https://docs.microsoft.com/en-us/azure/architecture/data-guide/technology-choices/natural-language-processing
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Thank you

27

Chris Newell
chris.newell@bbc.co.uk

Further Information
https://www.bbc.co.uk/rd/projects/natural-language-processing

WOLFTECH STORY TAGGING

mailto:chris.newell@bbc.co.uk
https://www.bbc.co.uk/rd/projects/natural-language-processing

