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Railway fatalities – ONRSR

https://www.onrsr.com.au/publications/corporate-publications/rail-
safety-report



• Experience-based apprenticeship for knowledge transition 
across generations

• Potential blame culture for reliable systems

• Immediate action-oriented solutions

• Jurisdictions as the boundary of learning
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Current challenges in railway safety

Hong, W. T., Clifton, G., & Nelson, J. D. (2023). Railway accident 
causation analysis: Current approaches, challenges and 
potential solutions. Accident Analysis & Prevention, 186, 107049.
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Current challenges in railway safety

Hong, W. T., Clifton, G., & Nelson, J. D. (2025). Understanding industry learning 
behaviours in the context of safety: A railways perspective. Transportation 
Research Interdisciplinary Perspectives, 34, 101694.
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Proposed solution

Risk analysis
Hazard identification
Auto-decision making
Safety 
recommendation

AI models
(local/online)

New railway accidents

Existing safety 
knowledge

Aim: leveraging AI models as knowledge 
management systems for efficient decision-making 
and policymaking in the railway safety context

Hong, W. T., Clifton, G., & Nelson, J. D. (2024). A data-driven conceptual framework for understanding the 
nature of hazards in railway accidents. Transport policy, 152, 102-117.
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Methodological framework

How much time will it take to digest this data 
before making a decision?

1278 hours vs 20 minutes… or even less
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Demonstration – the UK

Data: Rail Accident Investigation 
Branch (RAIB)

Covered period: 2005-2019

Model: BERTopic

Method: topic-topic similarity matrix
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HazardMap
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HazardMap
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HazardMap
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RecoMap

Hong, W. T., Clifton, G., & Nelson, J. D. (2025). RecoMap–a semi-automated tool 
for analysing railway accident recommendations across jurisdictions and over 
time. Transportation Planning and Technology, 1-21.
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RecoMap
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RecoMap
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Current limitations and future direction

Limitation
• Validating the outputs from NLP-based models remained challenging
• Collaborating with AI in the high-reliability industry decision-making 

requires more evidence and empirical experiments
• Data sensitivity and regime

Future work
• Leverage statistical approaches to design evaluation methods
• More small and medium-scale implementations across different 

industries and government agencies
• Build a knowledge management system to support expert-AI 

collaboration framework in railway safety decision making
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