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Analysis of the Impact of COVID-19 Ontologies/Knowledge 
Graphs

(Sanju Tiwari)

Removed and available upon request...



How to assess KG’s quality?
(Soror Sahri)

Removed and available upon request...



Existing tools for COVID-19 KG’s quality assessment
(Soror Sahri)

Removed and available upon request...



KG Construction
(Farah Benamara)



KG Pipeline

The process of building a KG (Fensel et al., 2020)
Knowledge Graphs - Methodology, Tools and Selected Use 

Cases

● Knowledge acquisition:  Extract information from 
different sources, structuring it, and creating useful 
knowledge

● Knowledge hosting: Collect, store, and retrieve 
semantic annotations

● Knowledge curation: Improve data quality via 
knowledge assessment, cleaning, and enrichment

● Knowledge deployment:  Publish the KG following 
some principles (e.g., the FAIR and the Linked Data 
Principles)



KG Research Topics

Main research topics on KGs (Ji et al., 2020)
A survey on knowledge graphs: Representation, acquisition and applications



KG Research Topics

Main research topics on KGs (Ji et al., 2020)
A survey on knowledge graphs: Representation, acquisition and applications



KG: Knowledge Acquisition

● Extract triples from either unstructured or semi-structured data
● Triples are then used for:

○ Creation and enrichment via extraction/mapping techniques from external sources
■ Direct contributions from human editors (crowd-sourcing or collaborative-editing 

platforms) ⇒ Errors/potential bias: humans are rather employed to verify and 
curate KGs

■ Textual contents via NLP and IE techniques
○ Refinement to complete and correct the KG

■ Link discovery (Nentwig et al., 2017): Predict the existence or the probability of 
correctness of missing edges

■ Knowledge cleaning
● Fact validation (Syed et al., 2019): assign a plausibility score to a given 

edge
● Inconsistency repairs (Bonatti et al., 2011): use ontological axioms to 

resolve inconsistencies



KG: Knowledge Acquisition

● Extract triples from either unstructured or semi-structured data

How Airbus became Boeing’s greatest rival ⇒ 
Compete(Airbus, Boeing)
(Airbus, Competitor, Boeing)

Entity mention 
extraction and linking 

(EEL)

Relation mention 
labelling



Entity Extraction and Linking  

The general architecture of a neural EEL system 
Neural Entity Linking: A Survey of Models Based on Deep Learning (Sevgili et al, 2022)



Relation extraction

● ReVerb (Fader et al., 2011) (http://reverb.cs.washington.edu/)
○ Binary RE from flat sentences, verb-based relation phrases.

● OLLIE (Mausam et al., 2012) (https://github.com/knowitall/ollie)
○ Goes beyond verbal-based relations (nouns, adjectives, and more)

● FRED (Gangemi et al., 2017) (http://wit.istc.cnr.it/stlab-tools/fred/)
○ 48 different languages and transform it to linked data

● MinIE (Gashteovski et al, 2017) (https://github.com/uma-pi1/minie)
○ Deals with polarity, modality, attribution, and quantities 

● OpenIE (Angeli et al., 2015) (https://stanfordnlp.github.io/CoreNLP/openie.html)
○ Part of the OpenNLP toolkit, process long sentences 

For more tools/ressources on Open Information Extraction (OpenIE), visit: 
https://github.com/gkiril/oie-resources

http://reverb.cs.washington.edu/
https://github.com/knowitall/ollie
http://wit.istc.cnr.it/stlab-tools/fred/
https://github.com/uma-pi1/minie
https://stanfordnlp.github.io/CoreNLP/openie.html
https://github.com/gkiril/oie-resources


Relation extraction

● The FRED tool
○ Pfizer is investing up to $1 billion for distribution of the COVID drug



Relation extraction
● Stanford OpenIE

○ Relations does not need to be specified in advance



Existing COVID-KG Acquisition Pipelines

CovRelex: A COVID-19 Retrieval System with Relation Extraction (Tran et al. EACL 2021)
https://www.jaist.ac.jp/is/labs/nguyen-lab/systems/covrelex/home/

https://www.jaist.ac.jp/is/labs/nguyen-lab/systems/covrelex/home/


Existing COVID-KG Acquisition Pipelines

Extracting a Knowledge Base of Mechanisms from COVID-19 Papers (Hope et al. 2020)
https://covidmechanisms.apps.allenai.org/

https://covidmechanisms.apps.allenai.org/
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