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Abstract - In this study, we established an algorithm to determine whether the work in the gas facility is a
normal work or an abnormal work using the threshold of the reconstruction error of the autoencoder. This algo-
rithm do deep learning the autoencoder only with time-series data of a normal work, and derives the optimized
threshold of the reconstruction error of the normal work. We applied this algorithm to the time series data of
the new work to get the reconstruction error, and then compare it with the reconstruction error threshold of the
normal work to determine whether the work is normal work or abnormal work. In order to train and validate
this algorithm, we defined the work in a virtual gas facility, and constructed the training data set consisting only
of normal work data and the validation data set including both normal work and abnormal work data.
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Table 1. The sensor used to generate the data
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Fig. 1. Schematic of virtual gas facility.
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Table 2. Work phases of plumbing replacement

WA | A A A | S

1| &A9A A 600 7200
2 Al FA 600 1200
3 RN o 600 900
4 7} W& 60 600
5 37] 60 600
6 v w A 600 1200
7 WE g7 600 900
8 | A A= 600 1200
9 | ZdA ol 600 1800
Table 3. Normal range of sensor data
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5 7HS 2 i oHe 93~105
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7 TASA A ¥ 44~55
8 | mEAFA AL MF fEF 0~8
9 EEACA 15~25
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Table 4. Criteria values used for data normali-

zation
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Fig. 2. Schematic of one of the normal data.
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Fig. 3. Schematic of one of the anomaly data.
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Fig. 4. Architecture of autoencoder.
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Fig. 7. An example of test data.
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Fig. 8. Reconstruction data of the test data.
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