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Introduction

o SKEL is the AI lab of Institute of Informatics &
Telecommunications

o It has a 34-year history and is currently being led by Dr. Georgios
Paliouras
e Numerous publications in the field of artificial intelligence
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CNA

e Complex Networks Analysis (CNA) team started as a discussion
group with focus on graph analysis

e Starting from a small group of people CNA now counts more than
16 members

o Twice a month, discussions take place within the group where
distinct researchers present their works
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Work of the lab

Feature Extraction Approaches

Semantic Path
Features

Graph
Embedding
Features

ML MODEL

SKEL (NCSR “Demokritos”)

iASiS project
e Knowledge graph from
disease-specific literature
e ML for link prediction
@ Achieved through:

Path semantic analysis
Graph embeddings
RGCNs

o Use cases:

Drug-Drug interaction
links

Drug-target interaction
links
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Work of the lab

iASiS project
o Identify and remove noisy & erroneous data from Knowledge
Graphs

o Introduced a hybrid approach using path ranking guided
embeddings

o Improved State of the Art in error detection methods for KGs
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Work of the lab

Node classification

z = f(h)

Graph classification
26 =1 (Bievhy)

Link prediction
2 = rs5)

Network Topology & Classification

e Explore topological features and in general topological analysis
(persistent Homology etc.) and the effect they have on edge
classification

e Case study of Drug interactions: How to compare network
information with chemical information in link prediction?
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Work of the lab

Zero Shot learning for multi-relational drug interaction prediction
e Two drugs may have multiple interactions
@ Some classes may not have training instances

o Use class embeddings (e.g. BioBERT) and perform zero-shot
learning to predict drug interactions
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Work of the lab
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General tasks - Core research Questions

@ Work on social networks in order to:
Determine Influential Users
Detect Fake News
e Apply Multi-relational network mining using tensor factorization
methods
o Investigate performance of Graph Neural Networks on:

Predictions in power-law graphs
Active-learning and self-training tasks
Augmentation techniques
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Works of the lab
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General tasks - Core research Questions

e Explore problems of deep Graph Neural Networks (oversmoothing,
oversquashing)

e Explore new attention schemes for Graph Neural Networks

o Investigate topology optimization techniques
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Aims & Mission

Contribute to the research community through quality research

o Aim for scientific excellence expressed via participation in top-tier
conferences

@ Aim to solve real-world problems exploiting the know-how of the

lab

Seeking cooperations with other scientific fields since we are in a

field of multi-disciplinary research
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Thank you

e We would like to thank the speakers for accepting our invitation

e We would also like to thank all the people who helped organizing
this event
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Programme

@ 17:00 - 17:15: Welcome presentation and greetings

e 17:15 - 17:45: Giorgos Bouritsas will present “Improving Graph
Neural Network Expressivity via Subgraph Isomorphism
Counting”

@ 17:45 - 18:15: George Giannakopoulos will present his work on
Graph(-based) learning in molecular dynamics

e 18:15 - 18:30: Small Break

@ 18:30 - 19:00: Vasileios loannidis will present part of the work of
his team, which leads the GNN efforts in Amazon
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