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Grade Crossings?

Places where trains, motor vehicles,
and pedestrians interact.

Over 200,000 grade crossings in
North America alone.




Motivation




Grade Crossings are Really Hard

Major human factors challenges
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How to ensure system safety at
grade crossings?



Signals Before PTC
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Signals After PTC
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Next-Generation Vehicles

 Autonomous & connected vehicle
(AV/CV) technology penetration rate is
50%
* Grow to 95% by 2030

* AV technology can take over control
from the driver to prevent errors
* ADAS: Advanced Driver Assistance
Systems

* AV/CV significantly decreases grade
crossing collisions in models




A Convergence of New Technology

PTC + AV/CV

System Safety?



Existing Policy

PTC

* Rail Safety Improvement Act
* Interoperability not required

e Communications with non-rail
entities not required

AV/CV
* Sparse (federal) guidance

* NHTSA came close to requiring
CV tech on new cars

* Most regulations only
encourage technology
development



Connected Vehicle Communications

Radio spectrum
challenges?



Exploratory Design

* What technologies are mature and available?
* What would the railroad industry accept?
 What would the automotive industry accept?
* How do we minimize implementation cost?

* In what contexts would a proposed infrastructure system make the greatest
impact?
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Existing PTC/Signal Infrastructure
{I-ETM5 Standard)
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Next Steps & Future Research
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Thank you!
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