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Figure 1: Roadmap to reduce malfunctions of the compressed air system.2

Motivation:

The maintenance of rail vehicles in

public transport is crucial for safe

mobility. Traditional time-based ap-

proaches are reaching their limits

due to rising demands for safety

and reliability. Research on Vi-

enna’s V-type subway trains focuses

on sensor-based monitoring of the

compressed air system (see Project
1). By applying advanced data ana-

lytics, a knowledge-based maintenance strategy is being developed. This aims to reduce operational disruptions to enhance

the remaining useful life (RUL) and reliability of the Wiener Linien’s V-train fleet. 2 (see Figure 1).

Goal:

This work focuses on the development and visualization of an interface between knowledge-based networks, specifically

Failure Potential Analysis, and data-driven pattern recognition methods. To achieve this, the following tasks are proposed:

• Develop a domain-specific ontology with a focus on component functionality as a core attribute.

• Identify and define which maintenance data types are relevant for dynamic bayesian network modeling (e.g., work

orders, overhaul logs, component histories). Include maintenance-specific attributes such as “overhaul component?”

to differentiate between disposable and repairable parts.

• Extend the ontology to represent maintenance regimes, specifying: (1) Which components are affected, (2) the main-

tenance frequency and timing (time-based) and (3) The processing method during maintenance (e.g., replacement,

inspection, overhaul).

• Map sensor data to specific components and their functional roles within the pneumatic system.
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