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What kind of
research?

Early detection and tracking of a possible disease outbreak such as SARS
or Avian influenza is a responsibility for governments who are faced with
monitoring massive quantities of local news on the WWW in several
languages. In BioCaster we are developing a web-portal using the latest
text mining technology that can filter news reports in various regional
languages and present a summarized translation in the local language.
Research is focusing on creating: (1) a multi-lingual knowledge resource
(ontology), (2) a high-performance text mining system, (3) an intelligent

linkage system for navigating between news about diseases and the
latest research findings in the literature and genetics databases.
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gl Global media monitoring aims to rapidly detect public

health hazards such as disease outbreaks and
chemical spillages from open Web based sources
such as news and social media sites like Twitter. HaBEtECthE N EalErents

BioCaster is active in the detection of health threats
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to humans, animals and plants.

Detecting the unusual...

Ebola in Uganda? Salmonellosis in st s sty
Dublin? How does a computer know 2

when an event is unusual? Our research
analyses and evaluates a range of time
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series analysis algorithms for statistical

alerting of event counts. CDC data showing epidemic
alerting thresholds for influenza

Writers have many different ways of reporting g
the same health condition such as influenza,
flu, H6N1, bird flu etc. Reports in multiple
languages represents an opportunity but also
increase the challenge. A key research result
has been the production of a sophisticated
ontology for unifying different ways of
reporting health conditions.
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News sources vary in trustworthiness and different

regions of the worId have dlfferlng reportlng patterns
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Combing information sources...

News reports, blogs, search queries ... How do we
combine signals across media that may differ in
temporal and spatial granularity as well as reporting
rates and population characteristics? How do we
validate them against a gold standard? We have just
begun to explore this question in our work within the
Grand Challenge funded project DIZIE.

Key Reference
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hat core technologies do you use?

In BioCaster we are exploring a range advanced
algorithms for intelligent text processing over very large
data sets using optimized feature selection. Key tasks
include text classification, terminology recognition, event
extraction, event alerting and visualization. Underlying
the whole system is a multi-lingual ontology — the
BioCaster Ontology or BCO. The BCO is freely available
to download and contains a wealth of structured
terminology in many languages related to infectious
diseases.

How are you using social media?

Blog rumour>
“I'm sick with a
chest infection”

Blog rumour>
“Ahh! Really bad
throat.”

Blog rumour>
“Still getting worse.
Staying at home

temp is up to 39.5.”

News report>
“Mystery illness
causes concern.”

News report>
| “Influenza starts
early this year.”

~

Recent studies by ourselves and others have shown a
strong correlation between social networking messages
and national influenza rates. In the DIZIE project we
have expanded on this to develop an automated text
mining system that classifies and aggregates Twitter
messages in real time. Messages are classified
according to six types of diseases: respiratory,
gastrointestinal, neurological, rash, constitutional and
hemorrhagic. Results are shown on a novel radial
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interface for 40 major world cities.

Key Reference
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BioCaster’s Semantic analysis pipeline

Simplified Example

<HTML><head> <meta..><script..> </head><body>< p> Lusaka sufre la peor epidemia Unstructured

de colera en mas de diez afos con 120 muertos</p><p> Pese a la esperanza de que la News Data

epidemia remitiera, las fuertes lluvias, gue han ocasionado inundaciones en la capital From RSS
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How can | use BioCaster data in my own research?

This year for the first time we launched a new database
of public health events called GENI-DB. Here you can
find downloadable data for over 176 infectious diseases
and chemicals affecting human and animal health. The
data is an aggregated summary of reports in the world’s
news media in 10 languages.

Key Reference

2. Collier, N. and Doan, S. (2012)
“GENI-DB: a database of global
events for epidemic intelligence”,
Biolnformatics, 28(8): 1186-8,
Oxford University Press.

Bioinformatics

Who are you working with?

Partnership is central to our goal in improving health and
safety and making sure that our results are accurate and
useful. We are working with a number of international
public health organizations including: the World Health
Organisation, the European Centres for Disease Control,
the US Centers for Disease Control, the Ministry of
Health in Japan, the Health Protection Agency in the UK,
the European Commission’s DG SANCO and Public
Health Canada. Technology partners include: Kasetsart
University (Thailand), Viet Nam National University and
Okayama University.

From 2009 to 2012 BioCaster was supported by grant-
in-aid from the JST Sakigake fund. DIZIE is supported
by grant-in-aid from NII’'s Grand Challenge Project fund.
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