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Near-real-time implementation of an adaptive anomaly detection system for
monitoring elderly people living alone
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The target application of this research is monitoring the daily lives of
elderly people living alone. Therefore, we conducted research on a system that enables appropriate
anomaly detection while minimizing privacy violations. First, we proposed a system that
appropriately divides sound signals using acoustic features as clues so that they contain one
acoustic event. For sound segments using this division system, a previous anomaly detection system
based on GMM and three anomaly detection systems that apply neural networks were constructed. The
performance of these proposed systems was evaluated using test sounds in which an abnormal signal
was embedded in a sound signal recorded in a real space. The experimental results showed that
automatic segmentation contributed to improving anomaly detection performance. In addition, a system

that automated the extraction of acoustic features (based on DAGMM) showed the highest performance.



GMM: Gaussian Mixture Model

AE: Auto Encoder GAN: Generative
Adversarial Networks GMM DAGMM: Deep Encoding GMM
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Recall Precision | F-measure
GMM 1.0 0.82 0.90
AE 1.0 0.14 0.25
GAN 0.86 1.0 0.92
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Recall Precision | F-measure
GMM 0.97 0.96 0.96
DAGMM 0.97 0.97 0.97
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