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B MOTIVATION & GOALS

= The AIAD project aims to detect and analyze anomalies during tamping operations to
ensure operational efficiency, minimize machine wear, and prevent potential
infrastructure damage.

*= The targeted anomalies include vehicle malfunctions, ballast obstacles, and
infrastructure damage.

" The approach combines statistical analysis, machine learning paradigms, and end-to-end
data pipelines from acquisition to real-time inference.

= Key challenges include multivariate data complexity and the need for integrating time-
series and various contextual data.
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B APPROACH B CONTRIBUTION

"  Exploring statistical models to capture normal operation Scientific contribution
behaviour using dynamic thresholds

= Systematic mapping study of the use of different ML techniques
for railway vehicle condition monitoring

_ Leveraging unsupervised C|u5tering of su b_greup discgvery = Application of unsupervised clustering techniques to vibration

to enhance data labelling
= Detecting outliers by calculating statistical distance—based

anomalies

Economic contribution

data for vehicle condition monitoring and detection of other

anomaly scores, quantifying deviation from expected . Condition monitoring of railway vehicles
distributions = Early detection of anomalies related to railway tracks
: : : : : = Reduce machine wear and down-time
= Temporal and spatial modelling of multivariate data using . Prevent infrastructure damage

deep neural networks (DNN)

BB SYSTEM ARCHITECTURE
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