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The train driver and the railway

DDI Göteborg|6th Sept 2013|Anjum Naweed|Risk Factors Moderating DDI in Rail



The train driving task is not unlike driving a semi‐trailer 
on ice while blindfolded.

Primary task is speed/throttle regulation.

Requires the driver to process a variety of vestibular, 
kinaesthetic, acoustic and peripheral visual information 
sources.
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The train driver and the railway
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• Rail Collision Avoidance: The ‘SPAD’
• Risk Mitigation
• Data collection Framework
• Analysis
• Findings
• SPAD‐risk model
• Implications & future research

Presentation Overview
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What is a SPAD?
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The SPAD failure mode



What is a “SPAD”?



What is a “SPAD”?



What is a “SPAD”?



• Key risk factors
• SPAD causation
• Driving‐related tasks/competing activities
• Risk mitigation strategies
• ‘Unpublished countermeasures’
• Inform development of national safety guideline

SPAD‐Risk Mitigation
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Age =  24 to 58
Average =  45
SD =  8.5

Gender
M    =  26
F      =  2

Train drivers
Principal drivers
Route tutors 
Driver trainers

Industry Participants
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Research Framework

Research Framework
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Naweed, A., & Balakrishnan, G. (in press). Understanding the Visual Skills and Strategies of Train Drivers in the Urban Rail Environment. 
WORK: A Journal of Prevention, Assessment & Rehabilitation ‐ Visual Ergonomics Special Edition. doi: 10.3233/WOR‐131705



• Qualitative methodology
• Focus group content

Class of question Typical content

General experience Background, organisation

Impressions of SPAD categorisation Management, classes of SPAD

Prospective SPAD causation Situation awareness, fatigue, etc.

Task Influence Service delivery, sustained attention

Scenario invention task Scenario drawings & walkthrough

SPAD mitigation Personalised strategies

Signal relationship question “Describe relationship with signal”

Research Framework
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Data
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NZ | 41 yo | 5‐10 y driving
Surface‐map | xy



Data
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VIC | 48 yo | >10 y driving
Gradient profile | z



Data
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SA | 54 yo | >10 y driving
Surface‐map | xy



Data
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VIC | 41 yo | 5‐10 y driving
Surface‐map | xy



Data Analysis

DDI Göteborg|6th Sept 2013|Anjum Naweed|Risk Factors Moderating DDI in Rail



DDI Coding & Classification
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• Distortion

Distraction arose from deformation in driving goals (e.g. 
assigning urgency to activity/goal not critical for safe driving)

• Disruption

Distraction arose from a new and competing activity that 
disrupted the driving task (e.g. an incoming call from the 
network control officer)



DDI Coding & Classification
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• Disconnection

Distraction appeared to manifest from a broken link or gap in 
working memory though the physical driving task remained 
uninterrupted (e.g. forgetting the colour aspect of the previous 
signal)

• Dislocation

Inattention and distraction arose from a complete separation of 
a fundamental  driving cue and/or a replacement of one cue 
with another (e.g. forgetting the location of a signal; misreading 
one signal for another signal)
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Findings

Naweed, A. (2013). Psychological factors for driver distraction and inattention in the Australian and New Zealand rail industry. Accident 
Analysis and Prevention. doi: 10.1016/j.aap.2013.08.022

Distraction/SPAD
-risk



• Near‐unanimous indication of task‐related 
inattention/distraction for challenging SPADs
• Driving related/task‐related thoughts
• Extreme problems with self‐regulation

• Model of distraction‐based SPAD‐risk
• Multifactorial/Convergent

• Misprioritisation or Misappropriation?
• Systems perspective
• Driver distraction in passenger road transport modalities…

• Compulsive behavioural traits

Summary of Key findings
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• Inform National Safety Standard
• Quantification of SPAD‐risk/distraction model

• Error producing conditions
• Simulator experiments

• Compile intervention strategies
• Countermeasures
• Risk mitigation

• Future Inquiry Workshop

Future Research
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