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Connectivity
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• An always available geolocation solution 
(LoRaWAN + Kinéis)

• Record autonomy (up to 5 yrs)

• Integrated sensors and alarms
• Extendable with external wireless sensors
• Application Agnostic

GNSS
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• French Satellite operator
• 25 nanosatellites
• 100 % Earth Connected
• ~ 1 satellite in visibility every 

15 minutes

Spatial IoT Connectivity
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• Rail Freight
• Road Freight
• Sea Freight
• Air Freight

X

Rail Fret Main Features

• Estimated time of arrival (ETA), geolocation, mileage
• Unplanned stop untimely stop
• Business data collection (temperature, humidity, transported 

load)
• Predicitve maintenance (flat wheel detection, shock )

Use Cases

Track Value

https://trackvalue.fr/en/home/
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In case of failure in wagon's brake system, the wheels of a 
single bogie can be locked while the train is moving. 

Then, locked wheels rub on the rails and becomes flat.

Flat wheels' wagons are forbidden to move due to 
damages it caused on the rails. They must be immobilized 
and repaired.

The earliest detection of this failure is primordial for 
operators.

Flat wheel detection systems already exist on the market, but they rely on either:

- a complicated installation directly on the bogie's braking system,
- at the rail level, which means fixed locations and  random and late detection.
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The proposal is to opportunistically use the Track Value solution and its 
internal sensors (accelerometer) for flat wheels detection.

Advantages : 

- Wagon are already equipped with TrackValue (mileage, position,…)
- Easy installation (the product is attached to the wagons with magnets)
- Early detection

Normal

Anormal

MODELAccelerometer 
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- A first measurement campaign has been realized in association with Europorte to get accelerometer 
data from few modified TrackValue devices (with ability to log accelerometer data).

- Qualified data on the of the wagon's wheel health (normal or defect).

Example of accelerometer data z-axis
Normal Defect

- Complex problem:
o Uncertainty on Track Value position on wagons
o Wagon type diversity (Tank wagon , Flat wagon,…)

- Real world limitations considerations
o Consumption
o Limited storage capability
o Limited amount of data transfer
o Embedded architecture
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- Literature proposes Machine Learning with Neural Network approach.
o Time series data
o Less sensitive to devices position than other approaches
o Model update lighter (weights update)

- Wheel health data are available (Data are labeled) => Supervised 
Learning

Accelerometer data STFT
Convolutional 

Neural Network (CNN)

Labeled data

Able to 
Infer new observables

Weights 
computation
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Accelerometer 

LearningMeasurement campaigns Data Lake Storage Layers weights 

Embed the model with weightsWagon's 
wheel health 
information
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Accelerometer 

LearningMeasurement campaigns Data Lake Storage Layers weights 

Embed the model with weightsWagon's 
wheel health 
information

CNN Architecture 
design

Amount of data Model conversion

Limited Resources
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Accelerometer 

Wagon reach target speed
(Once a day)

Get accelerometer data Run model inference
Send alert

If anomaly detected
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Accelerometer 

LearningMeasurement campaigns

Real world

Accelerometer 
Few limited samples

DataLake Storage

Model weights updated by 
LoRaWAN

Layers weights Updated

Model performance 
validation

Wagon's 
wheel health 
information
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• The Mobile Hub Track Value is an IoT hub featuring:
oBattery-powered (up to 5 years)

o Integrated sensors (location, vibration, etc.)

oVersatile connectivity options (Kinéis, LoRaWAN, BLE)

o Edge computing capabilities (enabling predictive maintenance)

• Introduction of flat wheel detection for rail freight applications

• Additional edge-based machine learning algorithms are scheduled for 
implementation.
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