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Summary: 

This one year study was conducted to investigate 
proximity detection systems (PDSs) and technologies 
suitable for vehicle-to-person (VTP) collision 
avoidance on underground rail-bound equipment. 
The aim of the research was to: 

 Determine the requirements for underground 
VTP PDS. 

 Explore the capabilities and limitations of 
current PDSs. 

 Compile a list of candidate technologies or 
systems for underground VTP PDS on rail-
bound equipment. 

 Explore, in detail, the promising technologies for 
a VTP PDS for underground rail-bound 
systems. 

 
The first phase of the research investigated the 
capabilities and limitations of current PDSs given the 
requirements for VTP PDS on underground RBE. 
The hypothesis, hat no commercially available VTP 
PDSs exist for underground RBE, was confirmed by 
the research. No systems designed for rail-bound 
VTP PDS could be found and PDSs designed for 
other applications are unsuitable. 
 
The second phase investigated the technologies for 
VTP PDS on underground RBE, as well as identifying 
and analysing the major issues limiting the use of 
current systems. The analysis of the issues 
surrounding VTP PDS and potential solutions 
produces two main outcomes. The first outcome is 
that VTP PDS cannot be seen as the solution to 
prevent all RBE accidents. There are certain 
accidents that can be prevented using a VTP PDS 
and others that can be better prevented using other 
methods, as shown in Table 1. The second outcome 
is that VTP PDS can assist in preventing accidents 
where a worker being struck by a train while walking 
next to or in front of it, which is identified as the most 
important cause of RBE accidents. 
 
The result of an evaluation of PDS technologies was 
that there are four VTP PDS technologies that show 
the most promise. These are;  

 mine-wide vehicle and personnel tracking, 

 a system based on a combination of thermal 
cameras and lidar, 

 a system of beacons identifying danger areas, 

 a system combining radar, RF and magnetic 
fields. 

 
Table 1: RBE accident causes and possible control 
measures 

Ranking Cause Control measure 

1 Walking 
near RBE 

Hand-held remote for the 
guard 
VTP PDS 
Well-constructed and 
maintained haulages 
with sufficient clearance 

2 Derailment Ensure track is laid and 
maintained to a high 
standard 
Prevent excess speed 
on bad track 

3 Collision Vehicle-to-vehicle PDS 
Interventions to prevent 
drivers/guards 
attempting to get out of 
the vehicle before a 
collision 
Automate ventilation 
doors 

4 Travelling 
on RBE 

Ensure equipment is 
properly designed to 
safely transport people 
Processes to prevent 
workers illegally riding in 
hoppers or locos 

5 Coupling Semi-automatic couplers 
Recognition of coupling 
hazards 
PPE 

 
The project was terminated at the end of phase two 
after feedback from SIMRAC. While VTP PDS can 
assist in preventing accidents, a greater impact is 
likely to be achieved through alternative interventions 
such as those indicated in Table 1. The research into 
these alternatives did not fall within the scope of the 
current project and it was suggested that a new 
project should be scoped to investigate them. 
SIMRAC upheld this recommendation and terminated 
the project. 

 


