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➢Railroad Safety and Grade Crossings

➢Scale of the problem and the complexities

➢Approaches to improve safety at grade crossings

- New technologies (AI, Computer Vision)
- Policy (FRA)
- Community, Planning and Education 

➢Discussion
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Highway-Railroad Grade Crossing

Images from US DOT and Railway Technology Magazine
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In 2021, over 95% of 

rail-related fatalities 

were grade crossing 

users or 

trespassers.

Source: FRA website (2021 data as of October 2022): 

http://safetydata.fra.dot.gov/OfficeofSafety/publicsite/summary.aspx

Note: Data for 2021 are preliminary.
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Scale of the Problem

http://safetydata.fra.dot.gov/OfficeofSafety/publicsite/summary.aspx
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US - Each Mode’s Independent Authority
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Pasi Lautala, PhD, PE , Associate Professor and Director ,Michigan Tech University
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US Crossing Safety Data

7

Grade crossing fatalities 44% lower
in 2021 than in 2020

55% of all grade crossing collisions and 
73% of all fatal grade crossing collisions 
occurred at gated crossings in 2021
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Sources: http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx

Note:  Includes pedestrians, employees, passengers, and collisions at private crossings.

Excludes documented suicides. Data for 2021 is preliminary, as of March 2022.

Sources: AAR Analysis of FRA Highway-Rail Crossing Incident Database as of 

March 2022. Note: All U.S. Railroads. All Collisions at Public Highway-Rail 

Crossings, including those with pedestrians. Percentages are rounded. 

http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx
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Similar pattern in Canada
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AI/ML Technology to the rescue?
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Volpe Computer Vision Tool
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Heat maps for remedial action
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Crossing Equipment Failure Monitoring

Video: https://www.youtube.com/watch?v=r-ltr1so1h4

AI for Trespass Video: 
https://www.youtube.com/watch?v=tykjSM_0Aes

https://www.youtube.com/watch?v=r-ltr1so1h4
https://www.youtube.com/watch?v=tykjSM_0Aes
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Spatial risk identification
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Technology is a new tool – not the remedy

Business 
Coaching 
approach 

Technical                   
and business 

mentoring 

Technology will assist in building more information on the classification of safety incidents, 
location, frequency, time of day and some causes.

BUT data will not generate results – it requires action

• Using heatmap and data to BETTER targeting of mitigating investments (fences, audible 
alerts, re-routed traffic routes)

• Education and Awareness campaigns (Operation LifeSaver etc)

• Better grade design – road and urban planning

• Policies at Federal, State and Local levels  - Crossing Closure Programs (but practicalities 
and huge investment in time to get local community support)
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Conclusions / Discussion

• Multi-faceted solutions

• Faster trains, quieter trains, longer trains= new dangers

• Other trespass – the next frontier to hit

QUESTIONS / COMMENTS 
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