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Abstract

In this paper, we introduce Polygon-Al as a unique technique for detecting anomalies in operations
and equipment of the manufacturing process. In the steel industry, which is based on high-mix,
small-lot, mass continuous production, there is a demand for anomaly detection technologies that
can deal with a wide variety of operation modes. Polygon-Al applies non-negative matrix
factorization, a data clustering method to detect anomalies. It enables us to extract a normal model
automatically which describes multiple linear relations between variables in time-series data and
quantify the degree of abnormality by gauging the distance between current data and the normal
model. Currently, Polygon-Al is mainly applied to power generation and energy facilities. This
paper explains the theory of Polygon-Al and introduces its practical applications.
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Schematic diagram of anomaly detection by Polygon-Al
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When the score exceeds the threshold,
anomaly alert is sent to the engineer’s cell phone.
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Top 5 elements of deviation score are displayed.
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are displayed.
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Mode is shown as arg max(¢) .
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Anomaly sign would be detected earlier than the operator. time
Polygon-Al could capture the upward trend of anomaly score.
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Polygon-Al validation result for the boiler tube leak incident
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