
The Netherlands has one of the busiest train networks in Europe. These mainly passenger trains are rela-
tively light. However, the high volume of traffic causes the rails to deteriorate rapidly, making proper and 
timely maintenance essential to avoid critical failures that halt traffic.

Identifying rail defects has become very difficult. The current method of mounting ultrasonic sensors and 
cameras on the train wheels is not effective. The ultrasonic sensors only detect abrasions deeper than 4 
mm, while the images from the cameras are monitored by individuals who stop the video upon noticing a 
possible fault to decide if the defect appears real. They then inform engineers, who inspect the location 
recorded and determine whether to repair or smooth the rail.

Proposed Solution

Experts from Centric IT Solutions suggested:

Corrugation Head Checks Squat Broken rail

▪ Special Axle Box Accel-
erometer sensors on 
the train wheels effi-
ciently collect data on 
vibrations and accelera-
tions. Vibration differ-
ences help identify the 
location and depth of 
defects, even those less 
than 4 mm deep.
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▪ The data collected from the sensors will 
be transferred to a dedicated database, cus-
tomizable for visualization in ArcGIS, which is 
used for mapping. This allows engineers to 
see in real-time all problem areas on the rails 
and understand the specifics of the recorded 
fault, such as its severity and depth, without 
needing camera images.



The greatest challenge at project initi-
ation was understanding the manufac-
turing, handling, and physical nature 
of rails, all of which can affect rail de-
fects. Therefore, creating a database 
required a precise understanding 
of the train's operation and wheel 
rotation, assessing friction generation 
and potential cracking.

Another challenge arose: the 
proposed method might perform 
differently across various track 
segments, including straight sections, 
curves, intersections, bridges, and 
welding points. To prevent distortion 
of the displayed data, it was essential 
to consider how friction on the rail 
varies in different situations.

Challenges and Solutions

To overcome these challenges, a dedi-
cated team of data specialists and 
railway engineers collaborated to 
share knowledge and develop effec-
tive, proven solutions. This collabora-
tion ensured proper programming of 
the sensors and interface, preventing 
data distortion.

THE TIMEFRAME FROM PROBLEM IDENTIFICATION TO FINAL SOLUTION WAS 9 MONTHS

Cost savings were achieved, as the sensors mounted on shuttle train wheels are relative-
ly inexpensive (around €1 at the time of the project). They enable assessment of rail 
quality without disrupting passenger train operations.

The likelihood of human error has decreased, as individuals no longer need to observe 
footage manually. Instead, the system collects and evaluates the data, allowing for accu-
rate identification of fault locations.
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