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Anomaly Detection Al Capable of Early-Stage, High-Accuracy Detection of Latent Anomalies in
Changing Conditions at Large-Scale Industrial Plants
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To facilitate the operation and maintenance of ever more complex large-scale industrial plants, large volumes of time-series data collected from
thousands of sensors installed on equipment must be monitored and then evaluated to detect anomalies at an early stage.

Toshiba Corporation has developed a two-stage autoencoder anomaly detection artificial intelligence (Al) capable of detecting any signs of
abnormalities hidden in changes in the plant operating conditions at an early stage. Such a task, which has traditionally been difficult, is possible
thanks to learning the complex relationships between large volumes of time-series data from various sensors. This makes it possible to conduct
maintenance appropriate anomaly and deterioration conditions at an early stage, and is expected to streamline maintenance as well as theimprove
operational efficiency of large-scale industrial plants through condition-based maintenance (CBM).
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Conventional anomaly detection system issues and measures taken
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Small and large fluctuations in sensor signals generated at plants
such as power generation and water treatment plants
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Flowchart of operations in architecture of two-stage autoencoder
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Comparison of anomalous temperature values of boiler system
measured by sensor and predicted by two-stage autoencoder
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Case in which false positive is triggered by learning wrong relationship
between sensor data
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Training method to implement user knowledge
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Comparison of temperature values of boiler system measured by

sensor and predicted by two-stage autoencoder before and after
application of training method
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Demonstration tests at Mikawa Power Plant
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