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PDH Certification Information

1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu 

The Transportation Research Board has met the standards and requirements of the 

Registered Continuing Education Program. Credit earned on completion of this program 

will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be an 

approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


AICP Credit Information
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1.5 American Institute of Certified Planners Certification Maintenance 

Credits

You must attend the entire webinar

Log into the American Planning Association website to claim your 

credits

Contact AICP, not TRB, with questions



Learning Objectives
At the end of this webinar, you will be able to:

(1) Understand the most effective methods and techniques to deploy to deter trespassing 

on rail rights of way

(2) Analyze surveillance data collected from rail crossing cameras to enhance engineering, 

education, and enforcement efforts

(3) Recognize the vital role grade crossing surveillance and trespasser deterrence plays in 

the safe operation of rail systems
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Purpose Statement

This webinar will share techniques and treatments to employ to deter trespassing, ranging 

from physical barriers to public outreach and education. Presenters will discuss deployment 

of electronic surveillance through rail crossing cameras and other devices to monitor grade 

crossing activity and provide alerts for actions.



Questions and Answers

• Please type your questions into your webinar 

control panel

• We will read your questions out loud, and 

answer as many as time allows
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Presentation Agenda

• What is the trespassing problem?

• How did we address the trespassing problem?

• What can be done to mitigate trespassing?



What is Rail Trespassing?
▪ There’s a surprising (or not surprising) 

number of official definitions
▪ FRA – “Trespasser is someone who is on the 

part of railroad property used in railroad 
operation and whose presence is prohibited, 
forbidden, or unlawful.”

▪ FTA – “Trespasser is a person in an area of 
transit property not intended for public use 
(i.e., an unauthorized area).”

▪ Also includes suicides



How Bad is Trespassing? – FRA



How Bad is Trespassing? – FRA 



Why Are People Trespassing?

▪ Living/loitering in the rail right-of-way 
(homeless encampments)

▪ Shortcut/route convenience

▪ Criminal behavior

▪ Dropped/lost items

▪ Recreational activities, such as hiking 
or fishing

▪ Intoxication

▪ Distraction

▪ Self-harm intent

▪ Photography and selfies

Photo credit: Carolyn Cook, FRA



Where Are They Trespassing?

▪Grade crossings

▪Stations and platforms

▪Along and across rights-of-way

▪Equipment and maintenance yards

▪Bridges



Presentation Agenda

• What is the trespassing problem?

• How did we address the trespassing problem?

• What can be done to mitigate trespassing?



TCRP Research Report 233 – Vol. 1 & 2



To provide guidance on strategies to deter trespassing on rail 
transit and commuter rail rights-of way in exclusive and 
semi-exclusive rights-of-way, including within station areas 
outside designated pedestrian crossings. 

Project Objective



Literature 
Review

Survey of 
Practitioners

Case Studies
Synthesis and 

Product 
Development

Project Activities Overview



• Literature Review & Current Practices
▪Main objectives to capture strategies to deter trespassing and 

document current applications of these strategies

• Survey of Practitioners
▪Main objectives to catalog practices to mitigate trespassing and 

understand trespassing concerns and issues

Literature Review and Survey of 
Practitioners



Survey Respondents

U.S. Rail Transit and 
Commuter Rail Agencies

66%

Non-North American 
Agencies

29%

Canadian Agencies
5%

59% 59%

64%

Light Rail Commuter Rail Heavy Rail

* 41 Unique Agencies or Locations Identified from the Survey Responses

27 out of 50 U.S. 
Transit Agencies 

Completed the Survey



• U.S. Case Studies
1. MTA – Baltimore, MD → Light Rail, Heavy Rail and Commuter Rail

2. MTA Metro North – New York, NY → Commuter Rail 

3. UTA – Salt Lake City, UT → Light Rail and Commuter Rail

4. DART – Dallas, TX → Light Rail and Commuter Rail

5. LA Metro – Los Angeles, CA → Light Rail and Heavy Rail

• Non-North American Case Studies
1. ProRail – The Netherlands → Commuter Rail

2. London Underground – United Kingdom → Heavy Rail

Case Studies



Case Study Findings

• Several new countermeasures identified during 
case studies not found in literature review or 
surveys

• False positives are a major hinderance to 
technology implementation
▪ Several noted removal of applications due to false 

positives

• Much stronger belief that agencies have role in 
reducing suicides

• Significant effort training employees to 
recognize suicidal behavior



Technology – Trespasser Detection

• MTA – Baltimore



Technology – Asset Management

• DART – Dallas-Fort Worth



Suicide Crisis Lines and Messaging

“I’m Listening”



Utah – Hope Poles 



National 988 Suicide & Crisis Lifeline

• Suicide & Crisis Lifeline Website – https://988lifeline.org/ 

• Substance Abuse and Mental Health Services Administration 
(SAMHSA) 988 Partner Toolkit – https://www.samhsa.gov/find-
help/988

https://988lifeline.org/
https://www.samhsa.gov/find-help/988
https://www.samhsa.gov/find-help/988


Presentation Agenda

• What is the trespassing problem?

• How did we address the trespassing problem?

• What can be done to mitigate trespassing?



14 Countermeasure Strategies Grouped into Three Categories:
1. Engineering and Physical Measures

• Fencing, channelization, and barriers

• Landscaping

• Anti-trespassing guard panels

• Platform screen doors

• Surveillance and detection

• Lighting

• Approaching train alerts

• Track retrieval device

Countermeasure Strategies and 
Selection Guidance



14 Countermeasure Strategies Grouped into Three Categories:
2. Education and Engagement

• Signage

• Community-based collaboration

• Public and industry events/campaigns

• Employee intervention training

• Hope poles

3. Enforcement
• Law enforcement and patrol

Trespassing Countermeasure Strategies



Ease of Implementation Table
Tier 1—Strategies that are easiest and fastest to implement at low operating and capital costs

• Track retrieval device

• Signage

• Hope Poles

Tier 2—Strategies that are easiest to implement but typically involve some operating costs or 
coordination with outside entities (often administrative)

• Community-based collaboration

• Public and industry events/campaigns

• Employee intervention training

• Law enforcement and patrol

Tier 3—Strategies that require longer lead time and typically involve higher operating costs and/or 
capital costs

• Fencing, channelization, and barriers

• Landscaping

• Anti-trespass guard panels

• Lighting

Tier 4—Strategies that require complex implementation, highest costs, and complex maintenance 
activities

• Platform screen doors (typically considered for heavy rail only)

• Surveillance and detection

• Approaching train alerts



Countermeasure Summary Matrix

Category Countermeasure
Rail System 

Type

Problem

Location
Costs

Type of 

Trespassing 

Addressed

Target Root Cause
Companion 

Countermeasure

Ease of 

Implementation
Benefit-Cost Tradeoffs

Engineering 

and Physical 

Measures

Fencing, 

Channelization, and 

Barriers

Light (L), 

Heavy (H), 

Commuter 

(C) 

• Rights-of-way

• Equipment 

and 

maintenance 

yards

• Stations and 

platforms

$–$$$ Trespassing (T), 

Suicide (S) 

• Living/Loitering 

in Right-of-Way 

(ROW)

• Self-Harm 

Intent

• Shortcut/Route 

Convenience

• Criminal 

Behavior

• Other

• Landscaping

• Anti-trespass 

Guard Panels

• Surveillance and 

Detection

• Approaching Train 

Alerts

• Signage

• Community-Based 

Collaboration

• Law Enforcement 

and Patrol

Tier 3 • May not have issues with 

cutting or scaling if made with 

the heavy metal of smaller 

mesh size.

• Can be installed at most of the 

rights-of-way, but some areas 

are not designed for fencing.

• Regular inspection and 

maintenance are needed, 

especially for regular fencing 

systems.

Engineering 

and Physical 

Measures

Landscaping L, H, C • Rights-of-way

• Stations and 

platforms

$ T • Shortcut/Route 

Convenience

• Other

• Fencing, 

Channelization, 

and Barriers

Tier 3 • Visibility can be improved with 

vegetation management and 

removal.

• However, removing vegetation 

could increase the need to 

install fencing or other barriers.
Engineering 

and Physical 

Measures

Anti-trespass Guard 

Panels

L, H, C • Rights-of-way

• Equipment 

and 

maintenance 

yards

• Stations and 

platforms

$ T • Living/Loitering 

in ROW

• Shortcut/Route 

Convenience

• Criminal 

Behavior

• Other

• Fencing, 

Channelization, 

and Barriers

• Surveillance and 

Detection

• Lighting

• Signage

Tier 3 • Provides a ground-level physical 

barrier that can deter 

trespassing.

• Panels could prevent railroad 

employees from accessing the 

rights-of-way or trap 

trespassers on the right-of-way. 



Interactive Spreadsheet



Interactive Spreadsheet – Scenario A



• TCRP Research Report 233
- Strategies for Deterring Trespassing on Rail Transit and 

Commuter Rail Rights-of-Way, Volume 1: Guidebook 
(https://www.trb.org/Publications/Blurbs/182672.aspx) 

• Interactive Spreadsheet

• Video https://vimeo.com/672388271 

- Strategies for Deterring Trespassing on Rail Transit and 
Commuter Rail Rights-of-Way, Volume 2: Research Overview 
(https://www.trb.org/main/blurbs/182671.aspx) 

Final Project Products

https://www.trb.org/Publications/Blurbs/182672.aspx
https://vimeo.com/672388271
https://www.trb.org/main/blurbs/182671.aspx


Thank You!

Jeff Warner, Texas A&M Transportation Institute

Email: j-warner@tamu.edu

Phone: (979) 317-2567

mailto:j-warner@tamu.edu


Electronic Surveillance of 

Railroad-Highway Crossings 

for Collision Avoidance: State 

of the Practice 

Amiy Varma, Ph.D., PE, AICP, PTOE

AAAJ LLC

Fargo, ND

TRB Webinar: Deter Trespassing on Rail Rights-

of-Way and Improve Grade Crossing Safety

January 28, 2025
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Outline

• Type of Crossings

• Issues

• Survey Results

• Case Examples

• Lessons Learned
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Crossings
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LRT Commuter Rail

Railroad



Issues

• Traffic blockage

• Control and warning devices

• Physical security

• Fatalities and injuries

• Device malfunction 

• Distracted drivers and pedestrians

• Trespassers
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Fatalities
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Injuries
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Emerging Technologies

• Technology for cameras 

• Fiber optics

• Cloud storage

• Artificial Intelligence & Machine Learning 

• Video Analytics
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Survey
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• Part 1 – 8 Questions

• Part 2 – 15 Qs

• 45 survey responses

• 35 complete responses



Reasons for Using Electronic 

Surveillance
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Decision criteria
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Barriers



Measure of  Effectiveness
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Success Factors
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Reasons for Failure
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Funding

50



TRAINFO
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RUTGERS
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RUTGERS
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LACMTA
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UTA - TRAX
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• 5-to-10-year project to expand the use of cameras to every 

crossing where most accidents happen or where trespassers 

gain access to the right-of-way.

• Develops a heatmap based on trespassing situations, gate 

breaking, and close calls for all rail crossings on LRT and 

commuter rail systems

• An open platform VMS solution and flexible storage from 

Milestone

• Great institutional support



TRIMET
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NETWORK RAIL
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CASE EXAMPLES TAKEAWAYS
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• Metra and LACMTA pro - Photo 

Enforcement  

• UTA  - Wider integration & Institutional 

Support

• The Rutgers team and TriMet pilot 

programs - Video Analytics 

• TRAINFO system – Blockage & Delays

• Network Rail - Integrated electronic 

surveillance system



LESSONS LEARNED
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• Diverse Applications – improves success
• Technologies: AI and monitoring 

technologies
• Systems: integrated and updated.
• Institutional Support - critical
• Performance Measurement - needed
• Safety and Security - enhanced



QUESTIONS?
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Amiy Varma, Ph.D., PE, AICP, PTOE

AAAJ LLC

Fargo, ND

Email: amiyvarma@aaajvco.com



January 28, 2025

RAIL
MOVING AMERICA FORWARD

Francesco Bedini Jacobini, General Engineer
Office of Research, Data, and Innovation

Trespass Database Using Artificial Intelligence
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As of 2024, 96.6% of incidents 
in a railroad environment 
occur at either grade crossing 
or are due to trespassing.

Introduction
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Scope of the Project

January 1st, 2021, to May 2023

12 Locations across 6 States

50,000+ Hours of Live AI Analysis

5+ TB of Violation Video Data

100,000+ Violation Events
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Project Locations
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Project Locations with FTA
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Artificial Intelligence Algorithm Development
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Data Collection 
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Grade Crossing and Right of Way Locations Monitored
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Grade Crossing and Right of Way Locations Monitored
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Case Studies
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Ramsey Temporal Heatmaps by Class

Suggested Vehicle 

Enforcement Hours

Suggested Pedestrian 
Enforcement Hours

a) Cars

b) Pedestrians
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Ramsey Trespassing Rates by Class

a) Cars
b) Pedestrians

Lower Volume in the AM, but 
Worse Compliance
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Ramsey Signal Activation Heatmap & Trespasser Per Signal

Signals

Average Violations Per Signal
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Ramsey Near Misses

Benchmark for 
Before/After Applied 
Near Miss Solution

Benchmark for 
Before/After Applied 
Near Miss Solution

Cars Pedestrians
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Ramsey Spatial Grade Crossing Violation Heatmap
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Spatial Heatmap Informed Engineering Solution

Suggested Location 
for Additional 

Pedestrian 
Channelization
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Case Study: Thomasville, NC Christmas Parade
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Thomasville AI Informed Education/Outreach

Annual Christmas Parade
Local Event

Suggested Trespass 
Education Blitzes
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Spatial Heatmap Informed Engineering Solution

Suggested 

Fencing 

Installation

Suggested Fencing/ 
Vegetation Installation
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Power BI Analytic Tool
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• Trespassing is a ongoing issue
• What is reported is just the tip 

of the iceberg
• The work done by Rutgers can 

assist in identifying where the 
locations of concern are 
actually

• New projects coming up:
• Rutgers AI Monitoring System
• Brightline with Witronix 
• Both are CRISI funded projects 

More to come….

Summary and Next Steps
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Technical Report Link
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QUESTIONS?
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We want to hear from you

• Take our survey

• Tell us how you use TRB Webinars in your work 

at trbwebinar@nas.edu

Copyright © 2024

National Academy of Sciences.  All rights reserved.



Upcoming events for you

July 15-17, 2025, in Washington, D.C.

TRB Conference on Transit Safety and 

Security

https://www.nationalacademies.org/trb/

events

https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events


Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
Weekly 

Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

If your agency, university, or organization 
perform transportation research, you and 
your colleagues need the TRB Weekly 
newsletter in your inboxes!

https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 

listed webinars and those coming up soon 

every Wednesday, curated especially for 

you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

https://mailchi.mp/nas.edu/trbwebinars


Get involved 

https://www.nationalacademies.org/trb/get-involved 

TRB mobilizes expertise, experience, and knowledge to 
anticipate and solve complex transportation-related challenges. 

TRB’s mission is accomplished through the hard work and 
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved
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