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Background
● Pandemics have different characteristics

– Severity (e.g., cases and fatalities)
– Period of time
– Geographic extent
– Data

● Ongoing major pandemics
Pandemic Fatalities Period Primary Extent

Tuberculosis 1.5M/year Over 6000 years Asia

HIV/AIDS 36.3M 40 years East and Southern Africa

COVID-19 6.31M 2.5 years North America
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Pandemic Data is Big Data

● Volume
– HIV/AIDS 260K papers
– COVID-19 700+K papers

● Variety
– Lack of interoperability (silos)
– Hasty publication

● Ad hoc formats
● Unspecified semantics
● Inconsistencies

● Velocity
– COVID-19 literature is 

rapidly increasing
– Others are slower

● Veracity
– Mostly accurate
– Negative correlation with 

social media sharing 
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Systems for Pandemic Research (1)

● Clinical Trials: Tools to search and analyze papers and data on 
Covid-19 clinical trials

● Data Analysis: Papers that utilized semantic technology to 
integrate data from various data sources and to provide additional 
understanding of the data.

● Drug Repurposing: The process of taking a medication initially 
used to treat one disease and utilize it to treat a different disease.

● Harmonization: Semantic techology for integrating models for the 
medical domain.  Whereas some industries suffer from a lack of 
standards, healthcare has the opposite problem: too many.
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Systems for Pandemic Research (2)

● Semantic Search: Search for documents using ontologies rather than 
keywords.  This was one of the first and most common knowledge graph 
applications in industry.

● Statistics: Systems that take data and represent it graphically
● Surveillance: Systems that aid in monitoring patients. One keynote and a 

focus session of CogSIMA 2022 were devoted to these systems.
● Vocabularies: Ontologies designed to model specific domains such as the 

Covid-19 virus (e.g., CIDO) in order to be reused by other researchers.
● Source: Michael DeBellis and Biswanath Dutta, Semantic Technology and 

the COVID-19 Pandemic. See: Session https://bit.ly/3v7VJkn Slides 
https://bit.ly/3w5ZQ0X Video https://bit.ly/3w3icQ8 

https://bit.ly/3v7VJkn
https://bit.ly/3w5ZQ0X
https://bit.ly/3w3icQ8
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Open Geospatial Consortium Pilot

● Opportunity to test end-to-end information flow related to all 
phases of disaster management

● The following slides show the OGC workflows for:
– Pandemic Risk Index
– Medical Supply Needs Index

● Source: Josh Lieberman and Paul Churchyard, Overview of 
the OGC Disaster Pilot. See: Session https://bit.ly/3trSWlg 
Slides https://bit.ly/3G8FUvK Video https://bit.ly/3AA5SH3  

https://bit.ly/3trSWlg
https://bit.ly/3G8FUvK
https://bit.ly/3AA5SH3
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Modeling Interventions

● Interventions represent decision making on a regional or national 
level

● Necessary for mitigating risks and managing disasters
● Interoperability occurs on many levels

– Data for situation awareness and decision making
– Communication among government agencies, companies, communities

● Modeling is essential but can be time-consuming and expensive
● Yolanda Gil has been developing tools for rapid modeling. 
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From Yolanda Gil, AI for Understanding Complex Systems: Modeling Interventions
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From Yolanda Gil, AI for Understanding Complex Systems: Modeling Interventions
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From Yolanda Gil, 
AI for Understanding 
Complex Systems: 
Modeling Interventions

Session: https://bit.ly/3ubnvM0 
Slides: https://bit.ly/3M1CJcO
Video: https://bit.ly/3L4BCbc
YouTube: https://youtu.be/Umjtt2RxG64

https://bit.ly/3ubnvM0
https://bit.ly/3M1CJcO
https://bit.ly/3L4BCbc
https://youtu.be/Umjtt2RxG64
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Discussion
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