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[5] E. T. Rolls, Brain computations and connectivity. Oxford University Press, 2023
[6] Nakashima, Takeshi, et al., "Hippocampal formation-inspired global self-localization: quick recovery from the kidnapped robot problem from an egocentric perspective." Frontiers in Computational 5
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Abstract. Interpretability is a key requirement in deploying Al systems
for safety-critical tasks such as anomaly detection. Brain-inspired Al of
fers a promising path toward interpretable models by aligning internal
representations with known structures and functions of the brain. To
address the challenge of developing interpretable anomaly detection sys-
tems, we propose a novel approach based on a spatial cognition model
inspired by the hippocampal formation. Our model introduces three
anomaly scores, each corresponding to a probabilistic variable associ-
ated with a specific subregion of the hippocampal formation: the lateral
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1, respectively. Experiments in a simulated home environment, involving

[T different types of anomalies such as missing observation data, pose es-
AI i NS ' W timation failures, and contextual anomalies (e.g., the kidnapped robot
n /, ~ ; problem), show that some of the anomaly scores are most effective in de-

tecting the type of anomaly that activates the corresponding hippocam-
pal formation subregion in actual neurcscience studies. These results
suggest that our hippocampal formation-inspired model is capable of
anomaly detection and offers insights into the functional localization of
internal processing that mirrors neuroscientific findings, thereby enhane-
ing interpretability. Our approach lays the groundwork for integrating
neuroscientific principles into designing more transparent and trustwor-
thy Al systems.

Keywords: Anomaly detection - Brain-inspired Al - Hippocampal for-
mation - Interpretability - Spatial cognition
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