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Contemporary 
Data Landscape
Digital text sources are 

always-increasing in 
terms of volume and 

complexity.

Information 
Overload

Information overload 
challenges our ability to 
process and utilize data 

effectively.

Need for 
Effective IE

Information Extraction (IE) 
is essential for extracting 

information from 
unstructured text
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The annual rate of biomedical publications registered on PubMed
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  Frisoni, Moro, and Carbonaro, “A Survey on Event Extraction for Natural Language Understanding: Riding the Biomedical Literature Wave”, IEEE Access vol. 9, 
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Possible domains of application:

Literature 
Processing LLMs Training

Healthcare News Reporting

Event Extraction (EE) transforms unstructured text into 
a structured description of what happened, answering 
the who, what, when, where, why, and how questions 
about an occurrence in a structured manner.

Event Extraction (EE) 

  W. Xiang and B. Whang, “A Survey of Event Extraction from Text”, IEEE Access vol. 7, 2019
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Event Extraction (EE) transforms unstructured text into 
a structured description of what happened, answering 
the who, what, when, where, why, and how questions 
about an occurrence in a structured manner.

Event Extraction (EE) 

  https://www.politico.com/news/2023/01/27/kemp-cop-city-protests-emergency-00079846 
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Event Extraction (EE) transforms unstructured text into 
a structured description of what happened, answering 
the who, what, when, where, why, and how questions 
about an occurrence in a structured manner.

Event Extraction (EE) 

  M. Tong et al., “DocEE: A Large-Scale and Fine-grained Benchmark for Document-level Event Extraction”, ACL, 2019
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Maintain extraction 
effectiveness1

Many lexical and 
syntactical possibilities

Scarce availability 
of training data2

Coreference resolution

Event merging

Entity disambiguation

Annotated data are 
expensive to produce

Under-representation of 
certain event types

Under-representation of 
abbreviations and acronyms

Under-representation of 
domain-specific terminology
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Maintain extraction 
effectiveness

DEE 
Challenges

1

Scarce availability 
of training data2

Obtain good scalability3
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Maintain extraction 
effectiveness

Scarce availability 
of training data

Obtain good 
scalability

1

2

3

Knowledge
Injection
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Maintain extraction 
effectiveness

Scarce availability 
of training data

Obtain good 
scalability
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Knowledge
Injection

Template-based 
models

Document-level Event Extraction with Knowledge Injection



Research Directions

M. Martinelli

Template-based (TB) models

Document-level Event Extraction with Knowledge Injection



Research Directions

M. Martinelli

Template-based (TB) models

Document-level Event Extraction with Knowledge Injection



Research Directions

M. Martinelli

Template-based (TB) models

Document-level Event Extraction with Knowledge Injection



Research Directions – Challenges

M. Martinelli

Knowledge Injection

Controlling the 
introduction of noise

Maintaining the accuracy 
of injected knowledge

Avoiding the sub-optimal 
injection of knowledge

Template-based models

Adapting to variations in 
events descriptions

Learning from data and 
improving over time

Managing syntactic and 
semantic variations

Document-level Event Extraction with Knowledge Injection



Research Questions

M. Martinelli Document-level Event Extraction with Knowledge Injection



Research Questions

M. Martinelli

Knowledge Injection in DEE Models

To improve the extraction of entities and relations

RQ1
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Knowledge Injection in DEE Models

To improve the extraction of entities and relations

RQ1

Fine–tuning a LM on externally annotated corpus

Augmenting word embeddings with additional features

Enriching input data before model processing

DBpedia spotlight

OpenTapioca

PubTator

cTakes
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Knowledge Injection in DEE Models

To improve the extraction of entities and relations

RQ1

Knowledge Injection in TB Models
To enhance the robustness and flexibility

RQ2
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Augmenting event templates with external knowledge

Enhancing the accuracy of augmented templates using 
techniques from automatic KBs enrichment

Leveraging LMs to automate template generation

BERT

Gemini

SciBERT

BioBERT
Document-level Event Extraction with Knowledge Injection
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Knowledge Injection in DEE Models

To improve the extraction of entities and relations

RQ1

Knowledge Injection in TB Models
To enhance the robustness and flexibility

RQ2

Performance Evaluation
To evaluate the impact of the injection approaches 
on effectiveness and efficiency

RQ3
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Evaluating effectiveness using precision, recall, and 
F1-score as metrics

Performance Evaluation
To evaluate the impact of the injection approaches 
on effectiveness and efficiency

RQ3

Conducting ablation studies to understand the impact of 
the various injection approaches

Evaluating computational load to determine the 
most scalable approaches
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Performance Evaluation
To evaluate the impact of the injection approaches 
on effectiveness and efficiency

RQ3
Test Collections

DocEE

MLEE GE11
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Performance Evaluation
To evaluate the impact of the injection approaches 
on effectiveness and efficiency

RQ3
Knowledge Sources – General Purpose

DBpedia

Wikidata Yago 4.5
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Performance Evaluation
To evaluate the impact of the injection approaches 
on effectiveness and efficiency

RQ3

Foundational Model 
of Anatomy

Cell Ontology

Unified Medical Language System

Knowledge Sources – Biomedical Domain

Gene Ontology
Protein Ontology
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MS1
Literature 
Review

WP2 – MS1
Develop an effective 
DEE model with KI

WP3 – MS2
Develop an efficient 
TB model with KI for 

DEE

WP4 – MS3
Develop an 
evaluation 

framework for 
DEE models

WP5
Communication 

and 
Dissemination
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Thank you 
for the attention!

Questions?
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