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ABSTRACT
Results on the development of smart technology solutions for lower density
railway lines are presented. The goal is to reach a cost effective inspection and
asset management to minimize maintenance interventions time/cost without
dedicated inspection vehicles.

The proposed methods in this paper include: 1) axle box acceleration
measurements and 2) ultra‐low cost smartphones.

The data is interpreted and converted from monitoring information into
management information. Feasibility and preliminary studies were conducted
in the railway lines of Romania. The results presented in this paper were
obtained in the framework of the H2020 project NeTIRail‐INFRA.

CONCLUSIONS
Methodologies based on accelerometers mounted either at the axle box or
in the train vehicle are proposed for estimating track and ride quality.

The data collected from both systems contains useful information for railway
infra‐managers. With ABA, it is possible to rank the quality of the welds and
rail defects. With the smartphone technology it is possible to map over the
network the ride comfort, which is important for the users and for the
safety.

With adaptive and intelligent signal processing methods, it is possible to
extract the key information needed to anticipate the impact of degradation
and determine the maintenance actions needed to correct the problems in
the infrastructure.

ULTRA‐LOW COST SMARTPHONES
The smartphone's ability to monitor passenger comfort on a train was in
accordance with the standard ISO‐2631‐1:1997. The test was performed in
Romania on route Bartholomeu– Zarnesti on a passenger train that moved
for one hour over a distance of approximately 27 km.

AXLE BOX ACCELERATIONMEASUREMENTS
For ABA measurements, a number of accelerometers are mounted on the axle
boxes. Data is collected from accelerometers, a GPS receiver and either a tacho
or speed‐sensor for positioning. The train SNCF Class X 4500, that operates on
the line Bartholomeu‐Zarnesti was employed during operation (with
passengers on‐board).
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Figure 1. NeTIRail‐INFRA partners during the measurement campaign.

Figure 2. Example of measurements on a weld, a) photo of the weld, b) ABA in the 
time domain at the weld, c) energy due to weld‐wheel impact.

Figure 3. Architecture for system for track and ride quality monitoring.

Figure 4. a) Vibration diagram, b) Comfort and rotational acceleration diagram.


