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SUMMARY 
This paper addresses the rarely discussed topic of Automation in control centre systems, probing the question: 
should we resist increases in automation, or should we be pushing for more?  The potential benefits and 
drawbacks of “Automation” are reviewed, before moving on to the theory of Human Factors in relation to 
automation and the roles suited to both humans and automation systems in railway control.  The subjects of 
human / system interaction, the state of technology and issues relating to readiness and phasing are also 
considered before the author’s draw some conclusions regarding how best to approach appropriate introduction 
of automation into railway control centres. 

1 INTRODUCTION 

“Automation” is generally understood as “use of control systems and information technologies to reduce the need 

for human intervention”.  Automation on the Railways could range from basic functions (such as warning of a 

detected failure) to a full-fledged automated system (such as driverless trains and un-staffed control). 

The benefits of automation have long been anticipated both in science fiction and science prediction – with the 

promise of an easier, safer and more fulfilling life to come as ‘machines’ take the strain and their human masters 

can sit back, relax and enjoy an enhanced quality (and quantity) of life.  Examples include The BBC documentary 

series ‘Tomorrows World’ predicting in April 1969 that the ‘office of the future’ would see automated robots 

replacing secretarial staff [1], and films like the 1977 ‘Star Wars’ introducing automation of tasks ranging from 

maintenance and repair through to translation, by robots such as R2D2 and C3PO. 

In line with this ‘vision’, automation within the rail environment, whether in the control centre, on a station or on 

trains, offers many attractions for a railway operation: 

 Increase quality of output 
o Enhanced speed of response to situations; Greater flexibility in service response; Greater 

predictability / consistency in system response; Elimination of ‘human error’ in delivery of 
actions; Elimination of ‘distraction’; Impartial / emotion free decision making 

 Reductions in operator workload 

 Improved levels of safety 

 Potential cost savings 

Along with these attractions come some potentially significant drawbacks if we get the ‘level’ of automation 

wrong, programme the automation with parameters that turn out not to meet the real need, or the ‘automation’ 

goes wrong.  Indeed science fiction has also long highlighted the potential pitfalls (think of Hal 9000 in the 1968 

film ‘2001: A space Odyssey’, Skynet in 1984 film ‘The Terminator’ or the more recent AUTO in 2008 film ‘Wall-

E’).  All may not be quite what it seems – and we may not realise until it is too late! 

In the Railway context, it can be argued that ’doomsday’ scenarios such as these could not happen, due to 

stringent design, test and assurance processes.  However, the fact remains that as solutions are processor 

based (where failure modes can be hard to predict) and tests are done on virtual platforms, one cannot be sure 

that 100% of all of the elements of the system or sub-system have been fully tested and that the test platforms 

are robust enough to capture all of the potential errors in the system.  As such, it is not difficult to identify the 
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potential for ‘automation related’ difficulties that could emerge in the rail environment and produce their own 

undesirable effects in operation: 

 Incorrect system response to conditions 
o Including lack of system awareness of those conditions 

 Loss of supervising staff situational awareness 
o Including lack of awareness of system limitations and erroneous system behaviour 

 Loss of supervising staff competence and understanding 

 Failure of the automation and consequential overloading of supervising staff 

 Security risks / vulnerability 

From above, the main issues with automation can be classified into two categories: 

1. Human Factors and 
2. Maintaining a balance between security and flexibility of operation and functions. 

It is essential that all aspects of the Human Machine Interface are thought about during early stages of design 

and that sufficient analysis is done early on to understand their impact and system function & performance.  

Ideally, engagement with the Rail Operators early on in the project will help to obtain clarification as to what is 

expected, especially if it is not clear how the railway should be run.   

Over reliance or undue faith in automation systems could lead to disruption to smooth operation of the railway 

service and, in the worst cases, to unsafe conditions and accidents.  Indeed there are examples in the past 

where this has happened, such as: 

 the Washington DC Metro collision at Shady Grove in January 1996 [2], where operational management 
and, consequently, control centre staff placed such reliance on the capability of the Automatic Train 
Operation (ATO) system as to cause them to overrule driver concerns on system performance during a 
period of low adhesion – with fatal consequences, and  

 the more recent accident in Santiago, Spain, which happened when a driver exceeded the permitted 
speed whilst driving a train with isolated ETCS equipment [3].    

Such examples highlight a weakness in human nature, where complacency can creep in when functions and 

activities are automated and we have a tendency to ‘learn’ to over-rely on their expected performance.   

For existing systems, automation also brings about a change to the human operator’s involvement.  This change 

is not easily accepted by people and additional training is normally required – to achieve ‘cultural’ acceptance, 

as well as learn how to use and interact with the automation.  For a new build, this particular issue can be 

avoided if staff do not have prior experience of operating railways with less automation, but a lack of previous 

experience of railway system behaviour can have potential to leave the operators ill-equipped to know when 

automatic responses are incorrect - requiring more intensive training on the basics of system dynamics instead. 

Then, of course, there is the wider question of cost? Whilst in an ideal technological world, ‘all things’ may be 

possible – what would the cost be for developing and applying the ‘ideal’ solutions – and just how long would that 

development take? Is the effort and cost involved worth the development?  

There is, however, a counter argument: that there is insufficient automation on railways, when compared to other 

transportation systems.  Railways generally are conservative and strictly managed by a significant number of 

standards and best practises.  As such, any automation within the railway is restricted and there are double (or 

even triple) layer of protection to ensure that if the automation goes wrong, it will not result in any fatality.  At 

times, these layers of protection require additional costs and hardware which becomes impractical to implement.   

So considering these apparently opposing sets of arguments, should we push for more automation, or less? 

There is a need to carefully consider the ‘art of the possible’ and also carry out a cost / benefit analysis, to 

determine the extent of appropriate automation.  This depends on the client and a variety of factors regarding 
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how the specific railway will need to be run.  In reality, we have seen great strides in the advancement of 

technology for automation of functions through all fields of control and, whilst the long anticipated ‘automation of 

everything’ is not quite with us, it very nearly is! Given the potential benefits, it is tempting to grab these 

advances with both hands and embrace a brave new world…but given the risks associated with ‘getting it wrong’, 

we first have to ask ourselves some serious questions about what we want to achieve from automation (and 

why).  In particular: 

1. What are the capabilities and advantages of human and automated system elements? 
2. What are the implications of human / system interaction? 
3. Are we technologically advanced enough to increase our reliance on automation? 
4. How should we plan phasing of introduction to mitigate automation risks and optimise benefits offered? 

1.1 Theory of Human Factors and Automation 

The motivation for introducing automated systems is usually to reduce workloads (and thus staffing levels), to 

improve on uniformity (predictability) of system actions (and thus improve quality of service) and to improve on 

the safety performance of human operators (reducing human errors).  “A common response to the complexity of 

human information processing is to suggest that by automating the entire system human frailty can be 

eliminated” [2].  However, even highly automated systems still require human intervention at times [5] and 

“although it might seem that automation would decrease the risk of operator error, the truth is that automation 

does not remove people from the system – it merely moves them to maintenance and repair functions and to 

higher-level supervisory control and decision making.  The effects of human decisions and actions can then be 

extremely serious” [6].   

The potential for human error to contribute to train accidents is significantly reduced by the introduction of 

automation systems, such as ATP, ATO and Automatic Train Regulation, but is not eliminated altogether.   

Issues still existing include: 

 Errors in Preparation: Errors in system design or the data on which the automated systems act may 
be subtle and not reveal themselves for a long time, or may be introduced as a result of wrongly 
executed actions and misrepresentation during data entry by an operator [4; 7; 8]; 

 Maintenance Errors: Automated systems must be maintained by humans, who are often less well 
qualified than the operators they have replaced [4]; 

 Isolation from System: “Operators in automated systems are often relegated to central control rooms, 
where they must rely on indirect information about the system state: this information can be misleading” 
[6]; 

 Delayed Reactions: If the automation is extremely reliable, human supervisors may become 
‘complacent’ and cease to maintain full situational awareness.  They may then be unable to react or 
take effective control in a timely manner following failures in that system [9; 10]; 

 De-skilling: De-skilling can be a major cause of inappropriate action being taken.  As an example of 
this, the use of an ATO system may lead to reduced driver ability to drive trains manually in a safe 
manner following equipment failure; 

 Communication Errors: Errors in verbal communication are most critical in relation to degraded modes 
of operation.  Most forms of ATP, for example, will do nothing to prevent this, as they generally include 
manual override facilities [7]; 

 Attention Conflicts: Conflicts, such as requiring a driver to look at both in-cab displays and lineside 
signals, may cause important information or events to be overlooked [11]; 

 Incorrect Assumptions: If staff incorrectly believe that automation is more effective, more all-
encompassing – or just plain turned on – when in reality it is not, their incorrect assumptions could lead 
to incorrect action (or inaction). 

 Work Overload: Automation may also lead to peaks and troughs in workload, reducing workload during 
periods when workload was already low but becomes a burden during higher workload phases [12]. 
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When considering the above points, it is worth noting that engineers can only automate what they understand.  

Hence, if automation is taken to its limits, it is those aspects of the system that are too difficult for engineers to 

automate that are left to the human operators [13].  This in turn means that the remaining tasks are more 

complicated for the operator and have to be carried out with a reduced understanding of what is happening within 

the system – making the occurrence of human error all the more probable.   

Modern thinking in ergonomics and human factors suggests that a combination of human and machine can, and  

should, work together - and that in doing so they have the potential to produce a combined ‘system’ or ‘team’ that 

is better than either can deliver alone [4; 8].  Indeed, “the more advanced a control system is, so the more crucial 

may be the contribution of the human operator” [15] and “It is very clear that simply ‘engineering out the human’ 

is not a wise solution” [4].  Accordingly, machines should be designed to assist, rather than replace, the skills and 

abilities of human operators [16] and rather than striving to minimise the human involvement in the system, 

consideration should be given to the role and work load of the human ‘component’ - such that the risks that they 

introduce are minimised, whilst maximum use is made of the strengths they can contribute. 

1.2 The Relative Strengths of Humans and Automation Systems  

It has been noted that “humans have a remarkable ability to adapt to the circumstances and to avert danger 

through rapid thinking and action, sustaining process reliability by human intervention and compensating for 

inadequacies in design”[17].  This trait may suggest that the ‘human’ would be well suited to a role of supervision 

and intervention in the event of system error or difficulties.  However, that does nothing to address the issues of 

isolation, delayed reaction, de-skilling, communication errors, attention conflicts and incorrect assumptions 

already identified.  In-fact, whilst good at adaptation, humans are not good at handling the stress and overload of 

work that would be expected when emergencies arise and intervention is required, which tends to result in 

deterioration of their performance just when their effective performance is most needed.  They are also 

particularly poor at passive monitoring of systems.  ‘Vigilance' studies have shown that “it is impossible for even 

a highly motivated human being to maintain effective visual attention towards a source of information on which 

very little happens, for more than about half an hour” [13].  Examples to illustrate this point can be seen clearly 

from incidents in the aviation industry, such as:  

 the 1985 case of China Airlines flight 006, in which the autopilot corrected for yaw caused by a failed 
engine. As the actions of the autopilot were not reported, the pilot was isolated from important 
information of the state of the aircraft. When he dis-engaged the autopilot he did not apply the rudder, 
causing the aircraft to role and plunge. This was only corrected when the plane descended out of cloud 
and the pilot could orientate against the horizon [18]. 

 the loss of flight AF447 in 2009. Whilst the causes of any accident are complex, one significant factor in 
this particular incident is thought to have been that the automation (auto pilot and auto-thrust) hid 
incipient equipment failure, allowing the aircraft to stall and leaving the pilots with no idea how to react 
when the autopilot returned control [19].  

The role of the human therefore needs to be as more of an active part of the system’s activities if they are to 

contribute to their full potential – and be ready to intervene effectively when needed.  Such considerations have 

led to a shift in ergonomics thinking and literature over the last 10 years, or so, to suggest that the human is best 

utilised as an “active manager of a set of resources, which happens to include the automated system [8]. 

Humans are “finite attention resources that must be allocated optimally” [20].  In managing the resources 

available to them, humans are constrained by their ability to take in and process volumes of information.  For 

example, Gambhir [21] assumes a recognisable and separable unit of action for a human being is about 3 

seconds, which allows for a total of 20 such units each minute.  If more actions are required, the human cannot 

deal with them all and will need to prioritise and ‘time share’ between potential tasks.  In general, “computers are 

better at drawing simple conclusions from large amounts of data (deduction) whereas humans are better at 
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drawing complex decisions from small amounts of data (induction).  An information system which can take care 

of deductive reasoning and provide the operator with reliable, salient information from which he can perform 

inductive reasoning is most likely to optimise operator performance” [20].  The human’s role is not best placed in 

implementing the ‘routine’, as simply a ‘supervisor’, nor as an ‘emergency override’, but as an informed decision 

maker in non-routine situations – and to be ‘informed’ at a manageable level (with less than 20 units of 

information to process and act upon per minute), the human needs support from automation systems to ‘filter’ the 

plethora of information sources and present useful, meaningful and digestible information for their action.  This is 

a key role for the automation system – yet one that is often overlooked. 

Another key part of the role of automation systems for railway control is that the system should use its ability to 

rapidly process large quantities of data to support the operator in predicting and controlling future conditions, 

rather than just controlling reactively [12]. 

1.3 Human / System Interaction 

If the human is to have an active role within the ‘system’ (particularly in times of severe disruption, automation 

failure or other periods of ‘crisis management’), they must also have understanding of what the system is doing 

and where they fit into that.  “Whilst automation may aim to ‘protect’ the user from the complexity of the system, it 

is often only when a user enthusiastically explores the complexity of a system that they can understand how the 

automation works, and harness its full potential” [15].  Indeed, “successful performance in control rooms depends 

on a good mental model of the system allowing operators to anticipate future system states, formulate plans, and 

troubleshoot effectively and poor or inaccurate mental models have been associated with incidents and 

accidents” [12]. 

Being ‘informed’ is not the only requirement of managing a control system.  The operator must also know how to 

interpret and how to respond to that information.  If the response is straightforward and obvious, chances are it is 

best and most efficiently automated.  Thus the automation system needs to be developed well, with the capability 

to display clear and meaningful outputs to the human operator.  That human ‘resource manager’ in the system 

then also needs to be well trained and prepared to know where (and when) to look for the information that they 

will need from the system, to interpret and understand that information and then act appropriately on the basis of 

what it is telling them – including in support of ‘out of the ordinary’ and ‘complex’ decisions that they may need to 

make, particularly during times of system failure.  Unfortunately, operator training alone cannot meet this need, 

since “it is impossible to train for the unforeseeable, so only general strategies may be learned” [8].  Advanced 

forms of training, using simulations, can assist with developing experience in low probability events, which may 

be known to the trainer but not to the trainee.  Whilst simulations will only replicate the known properties of the 

system – not the unexpected properties that arise in the real world - they can be used to teach the operator how 

to solve problems within the known information [13] and also aid operator familiarity with the interfaces and 

idiosyncrasies of the automation system they are being asked to use. 

1.4 Levels of Automation in Railway Control 

There are numerous examples of automation being applied to Railways, from ticketing and revenue control 

systems, through train driving and control functions.  The levels of automation are fairly well defined for the train 

driving aspects of railways, with Grades of Automation defined in BS EN 62290-1:2006 [14]: 

 0 - On-sight operation  

 1 - Non-automated train operation - manual driving with signalling protection 

 2 - Semi automated train operation - ATO 

 3 - driverless train operation - DTO 

 4 - unattended train operation - UTO 
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However, automation in the control centre systems is not so clearly defined.   

 
Figure 1: Automation Approaches in Railway Control 

 

Figure 1 outlines a framework of human and system activity, identifying the type of automation that results for 

combinations of activity level.  From this it can be seen that ‘full automation’ (action by the system with no human 

involvement) is only one of a number of potential approaches (and probably an undesirable one at that!) At the 
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other extreme, action by a human with no system involvement is possible, has been done in the past (and still is 

on some railways, particularly in degraded conditions), but is somewhat outdated as a target level of automation.  

Colour coding within the figure attempts to portray the author’s views on which activity combinations are 

outdated, current standard practice, emerging practice or potential future practice.  These classifications are 

somewhat arbitrary – and by no means indicate that you won’t find ‘outdated’ approaches being implemented 

today! Examples of common railway control systems have also been provided in red text, with examples from 

other areas in purple text, to illustrate what is achieved by the particular automation levels.    

In reality, automation solutions are likely to need to encompass a range of automation levels – with a large part of 

their functionality being potentially described as ‘decision support’: 

 Process and options reminders 

 Impact and ‘outcome’ predictions 

 Automatic implementation of decisions 

2 THE STATE OF TECHNOLOGY 

The dynamics of operating a train service are fundamentally unstable – if you simply start the service and leave it 

without regulation and control, the service will gradually degrade and divert from the timetable, causing gaps in 

the service and both stock and crew to be ‘out of place’.  Operating a sustainable and reliable service requires 

many interactions and adjustments.  As can be seen from 

 

Figure 1, examples can be found of the implementation of various levels of control centre automation in the rail 

environment to assist in identifying the need for, and delivery of, these adjustments.  In essence, the technology 

required to implement basic automated systems is available – and has been for some time.  However, that 

technology has its limitations (based mainly on our ability to understand and specify the automation 

requirements, and then implement solutions that reliably deliver on those requirements).  Perhaps the most 

difficult aspect of this can be found in integrating automation and humans as a team.  This is particularly the case 

when the railway system moves outside of the ‘normal’ / ‘steady state’ conditions that are relatively well and 
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easily understood, parameterised and thus automated.  ‘In emergency situations, stressed humans can become 

overloaded and performance can deteriorate; it is under such circumstances when assistance would be most 

valuable.  Ironically, it is in these situations when automation also surrenders, relying on the human to provide 

creativity and quell the emergency’ [6].  This is also true of other ‘unusual’ situations besides emergencies.  Thus 

we have two significant limitations within our current technology and applications know how: 

 We don’t fully understand the dynamics of railways in general, let alone specific applications in a 
particular railway’s environment (especially for a new application) – so we cannot yet fully / 
comprehensively specify automation solutions that will deal optimally with all of the situations 
encountered.  This is a limitation on our ability to apply and use technology; 

 We are still learning about integration of automation and humans within a system – and how to 
implement solutions that enable knowledge sharing and mutual support.  This is a limitation within 
current technology itself that limits our ability to provide effective automations. 

Whilst we are waiting for technology to catch up with the ideal of integrating automation into the team, it is 

envisaged that we can err on the side of ‘soft’ automation (leaving the human in control and able to delegate 

tasks as appropriate) and focusing design effort on communication in both directions [15].  We must also face the 

realities of our limited knowledge of system dynamics and take the time and effort required to develop sufficient 

understanding before trying to implement automation that depends on appropriate implementation of that 

understanding.    

The concept of ‘adaptive automation’ was floated in the 1990’s, where ‘intelligent’ systems monitor the 

environment and regulate the level of automation to maintain an optimal state of information and workload for the 

operator, but “the practicalities of transferring control and the technological barriers have so far proved 

insurmountable” [6].  Thus there are limits to the current state of technology and how adaptive we can make it be 

in support of the human operator.  As technology matures, we may have further potential in the future – but we 

shouldn’t try to act as though our technology is more advanced than it really is, and in consequence we must 

look to more modest aims for the time being.   

3 READINESS AND PHASING 

To be used effectively, the automation and automated decision support needs to be good, accurate and effective.  

To be so, it needs to correctly capture the processes implemented, functionality and behaviour of the system and 

the dynamic responses of the overall system to stimulation and change.  It also needs modelling prediction over 

a sufficient time-window to provide meaningful warning of the need to take action, without looking so far ahead 

that the modelling activity becomes too onerous or too far from reality (something around a half-hour window or 

the duration of a return journey may be appropriate to achieve this?)  

Unfortunately, you can’t fully define the processes, or understand system responses, until the system is in use – 

including with passengers – yet you can’t bring the system into operational use without the characteristics that 

need to be automated being fully defined.  So if you want your ‘automation’ to be effective, you need to ‘build in’ 

to the system over time.  This means that hoped for staff savings and improvements in system resilience will not 

be achieved on day 1, but later in system life (maybe 3 to 5 years in).  However, if you try to go with automation 

too early (and the automation is not accurate or effective), operators will ignore, bypass and / or turn off the 

support and automation systems.‘…to ensure a trust by the user in the automated system it is essential that it is 

highly reliable and competent to perform its allocated tasks’ [10]. 

Which brings us to the sub-title of this paper.  During World War II, as Allied troops pushed across Northern 

Europe heading for Berlin, commanders realised that the advance would be far smoother and quicker if certain 

key bridges were ‘captured’ and secured ahead of the advancing army.  The decision was, therefore, taken to 

parachute thirty thousand British and American troops into the vicinity of 8 bridges across the Rhine, the Waal, 
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the Maas and nearby canals, in a series of parallel operations known as ‘Operation Market Garden’.  At the same 

time, British tanks and infantry were to advance towards those intact bridges, to relieve the airborne troops and 

cross over the waterways.  However, the logistics of this operation were difficult.  There were not enough planes 

to transport all of the troops in one go – so the landings had to be staged over 3 days.  Intelligence was also 

mixed and, following several aborted missions, planners were reluctant to flag the intelligence concerns in case 

this mission got called off as well.  Once the operation was underway, some of the bridges were reached with 

relative ease and fell to the allies.  Others were harder to capture (and several were blown up before capture).  

None the less, within 3 days, 7 of the bridges had been captured.  The final bridge however, at Arnhem, offered 

no suitable landing zone nearby.  The paratroops landing had to fight their way through Arnhem to reach the 

bridge – and in the process discovered that the worst of the ignored intelligence was true - two German SS 

Panzer (tank) divisions were re-fitting in and around Arnhem.  Whilst they succeeded in capturing the North end 

of the bridge, they were unable to capture the other end – and the relief column was similarly unable to break 

through to them.  Eventually they were forced to retreat – leaving behind 1,500 dead and more than 6,500 

prisoners, many badly wounded.  A highly ambitious, but highly successful operation had tried to go ‘a bridge too 

far’ (the title of a 1977 film about the operation –based on a purported statement by the second in command, 

Lieutenant-General Frederick Browning).  Had the allies targeted one bridge less, the same outcome would have 

been achieved at much lower cost.  That is not to say that the final bridge did not need to be captured and 

crossed at some point – if the war was to end the Rhine needed to be crossed (as it was, eventually, some 4 

months later).  However, it did not necessarily need to be on that particular night.  Despite the success with the 

first 7 bridges, the operation is generally branded a failure because of the 8th. 

Unlike the Allies fighting a world war, where giving up and reverting to the status quo was not an option, in the 

rail industry we are far too prone to ‘giving up’ when difficulties are encountered in implementing automation.  

ATR systems remain un-used (or are turned off in peak periods) and the concepts of automation receive a bad 

name.  ‘Operators only use automation to the extent that they trust it; if operators distrust automation they will 

reject it, preferring to perform the task manually’ [12].   We need to avoid the risk of falling into this trap (and 

thereby putting back our automation efforts until at least the next upgrade) by targeting our use of automation 

where the operational benefit is understood  and the ‘problem’ that the automation needs to solve is both 

definable and  possible to resolve within the technological capability of the systems available. 

So, in the light of the current state of technology, the need to ‘bed in and learn’ for a period before automation 

can truly deliver effectively and the need to assist operators with the aspects of their tasks that they are not (as 

humans) naturally best at performing, there is a need to consider both what can be delivered on day 1, and how 

we can then migrate over time to higher levels of automation. 

Building up the extent of automation that we use by phasing in additional automation features in a controlled 

manner, as and when we have both the technological maturity and the maturity of understanding to effectively 

implement our proposed solutions, will enable delivery of systems that both work and will be seen to work.  

Rushing towards automation without the technical capability or maturity of understanding will set the automation 

systems up to fail (or be viewed as having failed) – and ultimately result in their being discredited and ignored. 

Of course, the idea of planned ‘phasing’ of automation would require new approaches to project implementation 
planning, phased introduction of capability and service capacity, and additional contingency in signalling 
programmes.  It would also require changes to how procurement teams specify and contract for equipment, and 
how suppliers provide their equipment and services.  But… if that is the cost of successful (effective and 
accepted / used) automation, then it is something we need to strongly consider doing! 



Automation in Railway Control: Avoiding the 'bridge too far’  Page 10 of 11 

4 CONCLUSIONS 

In the opinion of the authors, we should be seeking to implement automation - but only where the technological 

capability, our understanding of the system and our ability to address related human factors are robust.  

Automation is not a desirable end in and of itself – it is a tool that, if appropriately applied, can assist in achieving 

the efficiency and safety that we aspire to as our real objectives.  Given the current state of technology and the 

human factors issues behind automation, there would seem to be distinct, supportive, roles required for today’s 

human operators and automation systems: 

Human:   

 Information manager  

 Complex decision maker 
Automation: 

 Implementation of  routine tasks within well know parameters 

 ‘Filtering’ of information sources and concise presentation of useful elements 

 Decision support 
o Process and options reminders 
o Alarm of different categories 
o Impact and ‘outcome’ predictions 
o Automatic implementation of decisions 

The technology is there – if we use and apply it wisely – to significantly enhance the way that we control railway 

systems.  So let’s not lose sight of the role of the system, the role of the human and how we can promote their 

interaction and optimise their mutual support, to achieve enhanced levels of automation that work, are seen to 

work and consequently are allowed to get on with their job. 

In the light of our readiness in terms of both technology and understanding of system dynamics, the authors of 

this paper suggest: 

 Starting with a baseline of a manually controllable system, augmented by features of ‘easy to 
implement’ and well understood (routine / repetitive task) automation and simple ‘process reminder’ 
decision support 

o Including within this capability ‘filtering’ and presentation of information; 

 Developing more comprehensive decision support features as the system becomes established and it’s 
characteristics in service become better understood 

o Building up models for ‘prediction’ and using these to enable pre-emptive advice; 

 Over time, if decision support proves to be highly reliable in certain areas, move to full automation in 
those areas. 

It is also important to look at each railway separately and determine the type of automation needed.  Some of the 
factors that need to be considered in addition to client’s expectations: 

 How does the infrastructure controller want to operate and maintain the railway 

 How is crisis management managed? 

 Based on the geography of the railway, the type of automation which will be beneficial? 

In the future, it may be possible to build in additional automation…but we need to take one step at a time and not 

jump to ‘the bridge too far’ out of enthusiasm and eagerness to see the final objectives achieved. 
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