
Adversarial learning and constant curvature manifolds to detect changes in 

graph streams 

Many fields, like physics, neuroscience, chemistry, and sociology, investigate phenomena by processing multivariate 

measurements advantageously represented as a sequence of attributed graphs. Graphs come in different forms, with 

variable attributes, topology, and ordering, making it difficult to perform a mathematical analysis in the graph space. 

Within this framework, we are interested in the identification of possible structural changes in the graph stream, a situation 

associated with time variance, anomalies or events of interest.  

Theoretic results show that, under mild hypotheses, the confidence level of an event detected in the graph domain can be 

associated with another confidence level in an embedding space; this enables the identification of events in the graph 

domain by investigating embedded data. The opposite holds. However, evaluation of distances between graphs and 

identification of an appropriate embedding for the problem at hand are far from being trivial tasks. As such, in order to 

select the appropriate embedding strategy we propose a deep learning approach based on generative neural adversarial 

networks. This allow us to embed graphs without having to perform all computations in the graph domain. Finally, we 

constrain the latent space of the adversarial network to lie on (ensembles of) constant-curvature Riemannian manifolds, 

hence taking advantage of their non-Euclidean nature. We discuss the effectiveness of what proposed in several problems, 

including a real-world scenario of epileptic seizure prediction on brain networks. 
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