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Early detection of rail abnormalities is important to prevent accidents
caused by track irregularity. However, track inspections, usually conducted once a year, are
infrequent and do not adequately monitor the progress of track deterioration. This study aims to
construct a simple and high-frequency monitoring system by estimating track conditions based on
vibration responses of car bodies of commercial vehicles observed by inexpensive mobile devices,
which have rapidly become popular in recent years. The research method is to classify track
irregularity into long- and short-wavelength components, combine data assimilation and machine
learning methods, verify the results using numerical analysis models, and apply the results to
actual trains. The evaluation method of track conditions is constructed by numerical analysis and
actual vehicle measurement, and the practicality and accuracy of the method are clarified.
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