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(c) Combined features
Through empirical analysis, we observe that in high-
dimensional representation spaces, both normal and

abnormal samples exhibit a phenomenon we call
scattering where sample representations tend to
disperse. Notably, abnormal samples appear more loosely
scattered than normal ones. We formalize this
observation as the “scattering phenomenon”, quantified
by the mean pairwise distance among representations.

ScatterAD: Temporal-Topological Scattering Mechanism

for Time Series Anomaly Detection
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Ablation

Robustness of the Scattering Phenomenon

e We introduce ScatterAD, a novel anomaly detection
approach that employs a temporal-topological scattering
mechanism to improve representational discriminability
while preserving temporal structural consistency.

o This is the first work to introduce information bottleneck
theory into multivariate time series anomaly detection, to
theoretically reveal the complementarity between
temporal and topological features. This leads to more
discriminative  representations and highlights the
importance of integrating spatio-temporal information in
future anomaly detection research.
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Analysis of Scattering Mechanism
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