APPLICATION NOTE

Railway Train Positioning

Reporting the position of every train is an extremely important task, and leads to a number of
advantages. First of all, the system prevents collisions between any two trains, in any situation.
Secondly, the path of each train is determined and optimized, so that punctuality is assured. Thirdly,

the trainds position and speed are carefully monitor

Tracking a trainbds positi
the placement of tags all along the
railway. However, the installation and
repair costs are expensive, and in some
situations the train needs many types of
receiver as it travels through different
countries. The standard in Europe for
train interlocking and signaling is the
European Rail Traffic Management
System (ERTMS), which relies on GNSS
information.

GPS satellites offer a good solution to determine the position of a unit moving on the ground, flying in

the air or sailing at sea. Nevertheless, this system shows some weaknesses, such as a lack of
accuracy during c¢cloudy weather, or a complete 1 oss
through tunnels, for example.

Whenever the positioning systems are not operational, a back-up system found in the train allows the
dead-reckoning technique to be applied. It consists of estimating the position and speed of the train
without any external help. Sensors such as tachometers, radars, IMUs and accelerometers are
integrated in the engine. A description of each sensor is presented in the next section.

Architecture of the System

The train positioning system calculates the acceleration, velocity and displacement of the train 7
absolute positioning - by exploiting the most recent information given by a tag or the GPS, and by
computing the sensor data in case of dead reckoning, when GPS information is not temporally
available. Sensor data increase as well accuracy and reliability of position information delivered by
GPS.

An odometric system is fixed to the train. It is generally composed of the following sensors:

X Rotary encoder i installed close to a wheel to calculate the velocity and displacement
X Accelerometers i detect the acceleration due to a force applied to a structure
x Doppler radar i measures the velocity based on the reflection of microwaves
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