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This work develops a conceptual framework that links signal processing with generative models to support predictive

maintenance in urban mass transport systems. The framework structures sensor acquisition, feature extraction, and data-

driven modelling for early identification of mechanical and electrical defects in buses, trams, and metro vehicles. The

approach builds on vibration, acoustic, and thermal measurements processed through wavelet-based and short-time

Fourier methods to extract fault-related signatures. These features feed variational autoencoders and adversarial models

that learn operational patterns and expose departures from expected behaviour. The study examines practical

requirements for deployment, model training constraints, data quality challenges, and the suitability of generative

methods for modelling fault evolution. Documented applications from public transport networks are used to illustrate

technical feasibility and to describe potential gains in prognostic performance. The framework outlines a structured path

for integrating advanced signal analysis with generative modelling in maintenance engineering and sets directions for

further research.
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