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16 June

Kaggle Round 2 deadline
+100 submissions

Our first prototype

13 March

CORD Challenge and Dataset
by Kaggle, AI2 and others

27 March

We have a team!
Covidex.ai released

Today

A working system :)

And a submission to 
EMNLP System 
Demonstrations

16 April

Kaggle Round 1 deadline
500 submissions

Missed the deadline :(

Timeline



Goals
A large number of systems perform lookup

• information retrieval and QA with free-text queries (cord19.vespa.ai, 
discovid.ai, covid19.mendel.ai)

• semantic search (IBM COVID-19 Navigator, DOC Search, Trialstreamer)

We focus on interactive exploration of literature (White and Roth, 2009; 
Pang et al., 2015)

• initiate search with a tentative query in natural language
• explore different views of the retrieved documents and obtain cues 

about next steps
• high-level (current collection) and low-level (document) views
• progressively build up your briefcase
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http://cord19.vespa.ai
http://discovid.ai
http://covid19.mendel.ai
http://covid-19-navigator.mybluemix.net
http://covid-search.doctorevidence.com
https://trialstreamer.robotreviewer.net/
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System overview (1/2)
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System overview (2/2)
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Information retrieval

Use Anserini (Zhang et al., 2020) in Python, builds on Lucene search 
• index from CORD-19 abstracts
• retrieved documents ranked with BM25 scoring function

Simple search, but in top 30% of submissions to TREC-COVID 
shared task (Roberts et al., 2020)

Possible extensions with neural re-ranking 
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Dashboard

1. Relational concept view
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2. Topic view

3. Concept cloud view



1. Relational concept view
Identify spans describing populations, interventions/comparators and 
outcomes (PICO) & recognise MeSH terms

“cumulative COVID-19-related hospitalization and death rates” 

PICO concepts: HospitalizationOUTCOME, MortalityOUTCOME

Relate Population-Intervention (or Intervention-Outcome) concepts if they 
occur in the same abstract

• BiLSTM-CRF labeler from 5,000 annotated PubMed abstracts (EBM-NLP, 
Nye et al., 2018)

• Test set F1: 0.69 for all PICO labels
• MetaMap (metamap.nlm.nih.gov) to extract MeSH terms
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OUTCOME

Hospitalization Mortality

https://metamap.nlm.nih.gov/
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2. Topic view

Provide a more thematic summary of the current collection

• LDA (Blei et al., 2013) with 20 topics
• Topic model as a mixture over documents, topics and terms
• Shown as a two-dimensional map (pyLDAvis; Sivert and Shirley, 2004)
• We use concept strings as terms
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https://pypi.org/project/pyLDAvis/
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3. Concept cloud view

• 20 most representative concepts per document
• Concept distributions compared with a log-likelihood test (Rayson 

and Garside, 2000)
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Where to go from here

• Implement semantic search using concepts and PICO elements
• Recommend articles which have similar topic distributions 
• Allow varying concept granularity, visualise how concepts are  

embedded in the hierarchy
• Evaluate with a user study to better understand exploration and 

design
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COVID-SEE: http://covid-see.cis.unimelb.edu.au 

• Designed a tool to help scientists navigate the literature on 
COVID-19

• Used NLP methods (ontology concept recognition, PICO element 
detection, topic modelling) to structure the key biomedical 
information

• To facilitate exploration and discovery of novel information, 
COVID-SEE exposes a user to visual overviews of the content of a 
document collection
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http://covid-see.cis.unimelb.edu.au
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