
Integration of AI within the heavy haul rail sector through 
the use of AI cameras and AI smart vests has the potential 
to significantly improve safety outcomes.

In heavy haul rail, there are numerous remote passive level crossings without gates 
or active warning systems. This would alert the train driver, enabling speed to be 
reduced or the train to be brought to a complete halt before reaching the location.

This concept demonstrates how practical AI integration could improve safety 
across heavy haul networks.

Heavy haul rail innovative idea

Automated level crossing protection
AI cameras positioned at passive crossings would 
act as a digital sentry. Using computer vision, the 
system could distinguish between a “stalled” and a 
“moving” vehicle, helping to filter out false positives 
and send instant digital alerts to approaching trains 
and the control room.

Night and all-weather reliability 
Thermal or infrared AI cameras can operate in 
low-visibility conditions such as heavy rain, fog 
or dust, which are common in remote heavy 
haul environments. By detecting heat signatures 
of vehicles or people on the tracks, the system 
enhances situational awareness beyond the limits 
of human vision.

Enhanced crew visibility (Smart vests)
Protection officers and rail workers often operate 
within danger zones. AI-integrated smart vests using 
GPS or ultra-wideband technology could create a 
geofence around workers. If a train approaches within 
a defined radius (e.g. 3km), the vest would vibrate, 
activate an alarm and alert the control room. Similarly, 
if a worker steps into a danger zone, the train driver 
could receive a proximity alert. 

My idea is to install AI cameras that detect vehicles accidentally 
stuck on the tracks. The system would automatically warn the 
approaching train and activate emergency signals at the crossing. 
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