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Machine Learning for Complex Event Recognition*

INPUT » RECOGNITION » INPUT »
--OO0Oond - Complex
Simple Event Stream Evel}t. Complex Event Stream
Recognition
DDDD System

happensAt(slowSpeedStart(1Dy), t;) holdsFor (trawling(IDg) = true, [tso, teg])

happensAt(turn(IDg, 11),ts) holdsFor (drifting(ID;) = true, [ts;, te;])

happensAt(turn(IDy, 12), t3) holdsFor (loitering(IDs) =true, [ts2, tes])

happensAt(slowSpeedEnd(IDy), t;) P

s
: I Complex Event
Definitions
From D — — Learn
These These T
initiated At(stopped(V essel) = near Ports, T) < holdsFor(trawling(Vessel) =true, I) <
happensAt(stop_start(Vessel),T), holdsFor(trawlingM ovement(Vessel) = true, I;.),
holdsAt(withinArea(Vessel, near Ports) =true, T). holdsFor(trawlingSpeed(Vessel) = true, 1),
intersect_all([1y., I,], I;),
terminated At(stopped(Vessel) = near Ports,T) + threshold(virawts Virawt),

happensAt(stop_end(Vessel), T). intDurGreater(I;, Virauwi, I)-

*Katzouris et al, Online Learning Probabilistic Event Calculus Theories in Answer Set Programming. Theory
and Practice of Logic Programming, 2023.

TMicheIioudakis et al, Online semi-supervised learning of composite event rules by combining structure and
mass-based predicate similarity. Machine Learning, 2024.



Neuro-Symbolic Complex Event Recognition*

Differentiable
Inference

Complex
Event labels

INPUT » RECOGNITION » OuTPUT »
~--Oooong-- Complex
. Event P
Simple Event Stream Eewameftion Complex Event Stream ~>| Predictions

--OoOoon - System

(e
Complex Event
Definitions

Gradients Symbolic model ,Ess

Marra et al, From statistical relational to neurosymbolic artificial intelligence: A survey. Artificial
Intelligence, 2024.
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Tensor-Based Complex Event Recognition*

*Tsilionis et al, A Tensor-Based Formalization of the Event Calculus. 1JCAI, 2024.
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Tutorial Resources

Resources: http://cer.iit.demokritos.gr
» Slides: http://cer.iit.demokritos.gr/talks
» Code: http://cer.iit.demokritos.gr/software
» Data: http://cer.iit.demokritos.gr/datasets

» Opportunities for (funded) collaboration: job openings and
topics for BSc/MSc theses and internships
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