
Project B6: Human-Automation Interactions in 
Rail Network Control
Partners: Network Rail, Arup

R
ai

l N
et

w
or

k 
C

on
tr

ol
   

Researchers: 
N. Balfe (University of Nottingham/Network Rail)
S. Harris (University of Nottingham)
Dr. J. Armstrong (University of Southampton)

Background: 
Signallers and controllers are crucial for the efficient, 
reliable and safe running of railways. Understanding the 
skills and expertise of these key workers is particularly 
important in the case of modern technical support 
systems, such as ARS, ERTMS and the prototypes 
tools developed by B1, which may require new 
organisational systems.  

Contact: 
Dr. Sarah Sharples (sarah.sharples@nottingham.ac.uk) and Prof John Preston (J.M.Preston@soton.ac.uk) 

Progress: 
Work has been conducted to analyse the possible 
benefits of automation as examined in the previous 
project B1 (Preston et al., 2007).  Related work has 
examined automating the import of rail timetable data 
(Armstrong et al., 2007) and possible railway futures 
(Armstrong & Preston, 2007).  

Structured observation of rail signallers has identified 
the different patterns of activity that are present with 
different types of signalling automation.  This work will 
now be extended to gain a further understanding of the 
relationship between different types of automation use, 
signalling environment and perceived levels of 
workload.

The significant “ironies of automation” (Bainbridge, 
1983) for the modern railway control environment have 
been identified.  These will be used as a basis for 
analysis of ethnographic data to be collected in rail 
control environments in the future.  

Objectives: 
•To explore and define the technical and organisational 
systems which best allow a hybrid control option

•To identify decision and communications support that 
make best use of staff skills to interpret, prioritise, 
intervene and optimise. 
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Impact of automation on decision making for different levels of 
automated signalling (Balfe et al., 2007)
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Medium: Computer 
performs analysis and 

leaves perturbed 
modes to the human 

Full: Computer makes 
all decisions under all 

circumstances 

High: Computer 
perfoms analysis and 

has basic plans for 
perturbed operations 

Low: Computer 
provides decision 

support to help ensure 
decision is safe 

None: Humans make 
all decisions without 

any support

Example of a Hybrid System
(from Wikström et al., 2006)

In practice, automation often 
fails to provide the expected 
benefits in functionality and 
reliability compared to human-
centred systems. The skills 
that people can bring to a 
hybrid (automation plus 
people) system are difficult to 
develop and maintain if the 
design philosophy is for them 
to be monitors only. Failure of 
automatic systems can then 
be catastrophic for 
performance continuity.


