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Anomalous vibration detection method assuming large scale data

Kenta Imamura®, Toshihide Yokouchi, Minoru Kondo, (Railway Technical Research Institute)

It has been confirmed in the past that anomaly detection method by the vibration can detect and predict anomalies in railroad car

equipment. However, it was difficult to use the method when processing large data sets because it required trial-and-error learning

by humans checking the data. Therefore, we introduced principal component analysis, databasing, and learning methods for

eliminating anomalous data, which are applicable to large-scale data, so that conventional methods can be applied to large-scale

data as well.
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Fig. 1. The condition monitoring system by vibration

analysis.
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Fig. 2. Method of anomaly detection.
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Fig. 3. Schema of prototype detection.
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Fig. 4. Flow chart of PCA by applying Incremental-PCA.
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Fig. 5. Calculating reference distance by applying random

sampling.
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Table 1.  Calculation condition in PCA.
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Fig. 6. Result of PCA.
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Table 2.  Calculation condition in creating prototype data.
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Fig. 7.  An example of prototype data.
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Fig. 8.  Breakdown of prototype data.
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