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Architecture
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STAGE 1: AUTOENCODER TRAINING

Learn compact representations of normal data

©

.

STAGE 3: CONTRASTIVE LEARNING

Refine representations and compute final anomaly scores

STAGE 2: TOPIC DISCOVERY

Discover topics in anomalous data and assign topic labels
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Latent Space

Stage 1: Encoder latent space (AE-only) (t-SNE) Stage 3: Projection Head (SupCon) (t-SNE) Stage 3: AE + SupCon latent space (t-SNE)
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> Our semi-supervised approach using NMF topics leads to a more structured latent space, refined through contrastive learning. This framework will
be deployed within the CAFEIN federated learning platform to enable collaborative and privacy-preserving training across distributed infrastructures
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Graph Neural Networks
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Graph Neural Networks

.......
. .
. .

What is trainable?

> node weights - W,
> edgeweights -W_, -—--=---_

> message aggregation weights
\

How is it trained?

1. Initialization
2. N message passing iterations

3. Final (target) state
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G I'aph N eu ral N etWO I‘kS (FTS Transfer Failure Classification)

Heterogeneous graph of WLCG sites and networks with FTS transfer data

HETEROGENEOUS GRAPH: TWO LAYERS > CRIC topology graph as the
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Federated Learning
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CAFEIN: Federated Learning Infrastructure

Local Client Infrastructure

S Federated Learning Network & Infrastructure i N

qﬂ\z:d'liol?ron | \

VHIR § | :

@ _ﬂ E _.: @ Modular Interface |

ngnggd o™ § |Local ML model - o Parameter Server |

> Privacy-preserving Al platform developed , ! |

m ' |

and hosted at CERN | : | ,
> Enables collaborative machine learning & 8 5 | o) wi model g T A
without sharing raw data Gemelli @ | D

5 | Federated Aggregation I

[ | -
E — '
gya't“amd Medlcal § | Local ML model |

@ — — — — RO Cleioy — — — — — =

Reference: A Federated Learning Platform as a Service for Advancing Stroke Management in European Clinical Centers
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https://arxiv.org/pdf/2410.13869

Federated Anomaly Detection Scenarios
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Federated Anomaly Detection

Stage 1: Encoder latent space (AE-only) (UMAP)

Component 1

Component 1

Stage 3: Projection Head (SupCon) (UMAP)
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Scenario 4: Pure Local Federation
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