


FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $150,000
o Project Duration: May 2020 – November 2021

COST & SCHEDULE

o Volpe National Transportation Systems Center
o LIRR
o NS
o Waze

PROJECT PARTNERS
o Demonstrate potential benefits of implementation and 

evaluation of dynamic warnings via app-based mapping 
services; application nationwide.

o Identify locations with vehicular congestion near or at grade 
crossings for remediation.

o Partnerships with State DOTs and railroads

o Information exchange with rail safety partners on cutting 
edge technologies and/or strategies

o Increase driver safety at/near grade crossings.

RAILROAD IMPACT

o To research the status and effectiveness of using Waze to 
improve safety at highway-rail grade crossings in the U.S.

o Research general vehicle safety implications at/near grade 
crossings from:

• Waze app user traffic reporting

• Dynamic crossing warnings via mobile app:

�ƒ Long Island Rail Road (LIRR Pilot Project: Warns users 
when they approach an LIRR grade crossing. An audio 
and visual message alerts drivers: “Railroad crossing: 
Do not turn onto tracks.” (2018 – )

�ƒ Norfolk Southern Railway (NS) Pilot Project: Warns 
users when they approach a grade crossing in several 
states (2019 – )

PROJECT DESCRIPTION

Waze Notifications Research



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $75,000
o Project Duration: May 2020 – November 2021

COST & SCHEDULE

o Volpe National Transportation Systems Center
PROJECT PARTNERo Facilitate implementation and evaluation of 

innovative safety technologies.

o Foster an exchange of information on rail trespassing 
between all stakeholders.

o Reduce the number of pedestrians who trespass onto 
railroad rights-of-way.

o Increase public safety.

RAILROAD IMPACT

o This project is to support the FRA Office of Research, 
Development, and Technology by collecting and analyzing 
rail trespassing close call data. 

o Current FRA trespass incident data consists of reports of 
incidents resulting in a casualty. Although very informative, 
this data does not provide enough information on non-
incident trespass activities for determination of hotspots or 
contributing factors along rail lines. 

o Many railroads and State DOTs collect close call data, 
consisting of observations of trespassing close to moving 
trains but that did not result in an incident. There are several 
research projects collecting this data. However, there is no 
current process to collect and analyze the close call data 
obtained by these various approaches.

PROJECT DESCRIPTION

Trespass Close Call Data



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $50,000
o Project Duration: May 2020 – November 2021

COST & SCHEDULE

o Volpe National Transportation Systems Center

PROJECT PARTNER
o Provide FRA partners with information on cutting-edge 

technologies and/or strategies for trespass and suicide 
prevention.

o Foster an exchange of information on rail trespassing 
and suicide mitigation among all stakeholders.

o Facilitate implementation and evaluation of innovative 
safety technologies.

o Facilitate development of site-specific strategies for 
rail trespass and suicide mitigation, thereby improving 
rail safety.

RAILROAD IMPACT

o The objective of this project is to support the 
development of a web-based, rail right-of-way 
trespass toolbox currently under development by 
the FRA Office of Research, Development, and 
Technology. 

o Rail stakeholders have long desired a central 
repository of results of trespass mitigation measures 
implemented throughout the country. 

o This “toolkit” will contain guides, noteworthy 
practices, and research results on implementation of 
a wide range of trespass mitigation treatments. It 
will be modelled after the existing RESTRAIL Toolbox
widely used in Europe.

PROJECT DESCRIPTION

Trespass Toolkit

http://www.restrail.eu/toolbox/


FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Phase 1, April 2019 – October 2019: $103,808
o Phase 2, October 2019 – September 2021: $199,857

COST & SCHEDULE

o Michigan Technological University
o Lake State Rail Co.
o Michigan Department of Transportation

PROJECT PARTNERS
o Multi-source remote sensing removes the need for 

manual inspection of railroad property.

o AI-based detection will enable automatic notification 
of trespassers in real time. 

o Improved, automated detection has the potential to 
improve safety outcomes while reducing cost. 

RAILROAD IMPACT

o This project investigates the effectiveness of 
Artificial Intelligence (AI) technology to detect 
intruders on rail properties. 

o A comprehensive literature review highlighting past 
and current advancements in AI algorithms and their 
applicability to railway sensing will be compiled.

o In conjunction with feedback from rail industry 
representatives, ground-based and unmanned aerial 
vehicle-based systems equipped with AI algorithms 
will then be developed for the purpose of 
automatically detecting trespassers.

o The prototype system will be tested at locations 
made available by industry partners.

PROJECT DESCRIPTION

Railroad Artificial Intelligence Intruder Learning System (RAIILS)



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $681,554
o Project Duration: May  2020 – September 2022

COST & SCHEDULE

o FMB offers greater capacity and reliability than other 
train control methods by eliminating unnecessary 
constraints associated with fixed block train control 
systems. 

o FMB employs the train control architecture necessary 
to approach the theoretical minimum headways and 
maximum capacity on railroad main lines. 

RAILROAD IMPACT

o Transportation Technology Center, Inc.
o Class I railroads
o Several commuter railroads

PROJECT PARTNERS

As part of the FRA-sponsored research on Higher 
Reliability/Capacity Train Control (HRCTC), several enhanced 
methods of operation, leveraging elements of current Positive 
Train Control (PTC) systems, were identified and predicted to 
provide benefits over conventional methods of train control.

The stages of train control defined on the HRCTC program are:

o Overlay PTC (currently being deployed to comply with the 
Rail Safety Improvement Act of 2008)

o Enhanced Overlay PTC 

o Quasi-Moving Block PTC 

o Full Moving Block PTC

Each of the above train control modes builds upon its 
predecessor. FMB incorporates the benefits of its 
predecessors and increases those benefits and provides 
additional benefits.

The objective of this projects is to develop FMB requirements 
for railroad operations, including development of supporting 
operational concepts, a preliminary safety analysis, and 
migration considerations.

PROJECT DESCRIPTION

Full Moving Block (FMB) Train Control



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $3,200,400 
o Project Duration: September 2012 – December 2020

COST & SCHEDULE

o Association of American Railroads
o Transportation Technology Center, Inc.

PROJECT PARTNERS

ITCM RF Basestation

EIC PRT Application on 
Roadway Worker Terminal Cellular Basestation

Locomotive Onboard

PTC Back Office System

o PTC enforcement of EIC instructions, thereby 
protection is maintained.

o EICPRT mitigates EIC working outside of MOW 
protected time.

o EICPRT prevents instructions to the locomotive by 
third-party (spoofing) through its interface.

RAILROAD IMPACT

o Transmit electronically from an Employee-in-
Charge (EIC) terminal through the back office 
server to the onboard computer.

o Allows an EIC to grant permissions for train 
crews to enter a work zone

o Provides enforcement of Positive Train Control 
(PTC) instructions (e.g., speed limits)

o Use of the EIC terminal application for 
electronic control of working limits does not 
supersede the maintenance-of-way (MOW) 
operating rules or required verbal 
communication.

PROJECT DESCRIPTION

Employee-in-Charge Portable Remote Terminal (EICPRT)



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $100,000
o Project Duration: July 2021 – July 2026

COST & SCHEDULE

o Volpe National Transportation Systems Center

PROJECT PARTNER

o Information exchange with State DOTs and railroads 
on cutting-edge technologies and/or strategies for 
grade crossing safety and trespass prevention

o Quick response capability in support of FRA RD&T

o Support to FRA RD&T on studies requiring immediate 
action not covered in any existing task.

RAILROAD IMPACT

o Provide program management and quick response, conduct 
special studies not covered in any existing task, and support 
for other requests requiring immediate attention.

o Participate in professional activities within the scope of 
research topic not specifically funded under another task 
(e.g., TRB AHB60 Committee, AREMA, ITE, technical papers).

o Information exchange on cutting edge technologies and/or 
strategies for grade crossing safety and trespass prevention 
(including outreach to FRA grade crossing managers)

o Provide reports to define and track, on a periodic basis, key 
activities in support of the research program.

PROJECT DESCRIPTION

Grade Crossing and Trespass Research Program Support



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $150,000
o Project Duration: July 2021 – July 2022

COST & SCHEDULE

o Volpe National Transportation Systems Center

PROJECT PARTNER

o Provide FRA’s partners with information on cutting-edge 
technologies and/or strategies for grade crossing safety.

o Foster an exchange of information on grade crossing 
safety countermeasures between all stakeholders.

o Facilitate implementation and evaluation of innovative 
safety technologies.

o Facilitate development of site-specific strategies for grade 
crossings, thereby improving rail safety.

RAILROAD IMPACT

o To support the development of a highway-rail grade crossing 
safety measures toolkit, like the rail right-of-way (ROW) 
trespass mitigation measures toolkit currently under 
development by the FRA Office of Research, Development, 
and Technology. 

o This toolkit will contain guides, noteworthy practices, and 
research results on the implementation of a wide range of 
grade crossing safety treatments.

o Such a resource has been developed in Europe and is widely 
used – the SAFER-LC Toolbox. FRA has developed a toolkit for 
rail ROW trespass treatments and has identified the need for 
a similar resource repository for grade crossing safety 
countermeasures for U.S. stakeholders.

PROJECT DESCRIPTION

Grade Crossing Toolkit

https://safer-lc.eu/


FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $150,000
o Project Duration: July 2021 – July 2022

COST & SCHEDULE

o Volpe National Transportation Systems Center

PROJECT PARTNERo Information exchange with State DOTs and railroads on 
cutting-edge technologies and /or strategies for grade 
crossing accident reconstruction

o Objective of improving recovery time after a rail incident

o Increased public and first responder safety

o Quick response capability in support of the FRA Office of 
Research, Development, and Technology

RAILROAD IMPACT

o Study the use of drone-based accident reconstruction 
techniques for grade crossing accidents, with a focus on 
improving recovery time. 

o Results will be specific to crossings, but the approach could 
be more generally applied to other rail incidents (e.g., 
derailments, trespass). FRA purchased a drone and accident 
reconstruction software for a drone-based trespass research 
study conducted with the Brunswick, Maine, Police 
Department in 2018–2019. 

o This study will aim to use that work, along with the law 
enforcement accident reconstruction community’s and 
NTSB’s experience, to assess the feasibility of using the 
technology for investigating rail accidents.

PROJECT DESCRIPTION

Grade Crossing Accident Reconstruction with Drones



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $150,000
o Project Duration: July 2021 – July 2022

COST & SCHEDULE

o Volpe National Transportation Systems Center

PROJECT PARTNER
o Auditory warnings represent an important adjunct to 

visual warnings in alerting a motorist to an 
approaching train.

o Through applying current research and new 
technology, this project will facilitate development of 
site-specific locomotive horn strategies for closely 
spaced grade crossings, thereby reducing noise.

RAILROAD IMPACT

o Perform acoustics research into effectiveness of 
locomotive horn sounding in advance of closely-spaced 
grade crossings. 

o Under the Train Horn Rule (49 CFR Part 222), 
locomotive engineers must begin to sound train horns 
at least 15 seconds, and no more than 20 seconds, in 
advance of all public grade crossings. 

o Areas where crossings are very close together, 
sometimes separated by just a city block, are 
disproportionately affected by train horns. In these 
areas, neighborhoods several crossings downstream 
may be subjected to the sounding of the horns at each 
crossing up to and past their location.

PROJECT DESCRIPTION

Quasi-Quiet Zone Study



FRA PROJECT MANAGER: Francesco Bedini Jacobini  •  (202) 493-0800  •  Francesco.Bedini@dot.gov

o Funding: $190,000
o Project Duration: March 2019 – February 2021

COST & SCHEDULE

o Volpe National Transportation Systems Center
o U.S. Federal Highway Administration

PROJECT PARTNERS
o Commercial vehicle driver safety at grade crossings

o Each year, roughly 14% of grade crossing accidents 
involve a tractor-trailer, and a substantial number of 
those result from a vehicle getting stuck on the tracks due 
to low ground clearance (i.e., a humped crossing).

o Accurate measurements of grade crossing profiles would 
aid in the identification and remediation of humped 
crossings.

RAILROAD IMPACT

o Investigate the potential use of drone technology to 
quickly create accurate 3D profiles of humped grade 
crossings (using LiDAR, photogrammetry, and other 
methods).  

o Project includes measuring crossings that have 
previously been modeled using other proven but less 
portable methods (including the rail geometry car 
system) and comparing strengths and weaknesses.

o Project includes comparison to existing FRA LiDAR 
crossing profile data, development of grade crossing 
inventory procedures for collected data, and 
exploration of data processing software options.

PROJECT DESCRIPTION

Unmanned Aerial Systems Technology – Exploratory Study
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o Funding: $50,000
o Project Duration: November 2019 – September 2021

• Delayed due to COVID-19

COST & SCHEDULE

o Volpe National Transportation Systems Center
o FL DOT

PROJECT PARTNERS
o Demonstrate potential benefits, including documenting 

best practices and lessons learned, of implementation 
and evaluation of drone technology to detect trespassers 
on railroad property. Application could be nationwide.

o Partnerships with State DOTs and railroads

o Information exchange with rail safety partners on cutting-
edge technologies and/or strategies

o Increase public safety.

o Support analysis for potential legislative processes.

RAILROAD IMPACT

o Evaluate the implementation of drone and other 
technologies for rail right-of-way (ROW) trespassing by 
the Florida Department of Transportation (FL DOT).

o Under an FRA Consolidated Rail Infrastructure and 
Safety Improvements (CRISI) grant, FL DOT launched a 
pilot program using drone technology, a closed-circuit 
television with remote monitoring, and GIS spatial 
analysis to aid partnerships among local law 
enforcement agencies to combat trespassing in Volusia, 
Seminole, Orange, and Osceola counties.

PROJECT DESCRIPTION

Right-of-Way Trespass CRISI Grant Evaluation
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o MIT Human Systems Laboratory
o KEA Technologies
o GE Research
o University of New Mexico

PROJECT PARTNERS

o Primary goal is to ensure that safety is enhanced, not 
degraded, by new technology and automation.

o Prototypes may be designed and tested to benchmark 
the safety and performance characteristics of 
automated technologies.

RAILROAD IMPACT

o Funding, FY20: 540,000
o Project Duration: October 2018 – September 2021

COST & SCHEDULE

This research area examines the safety implications of new 
technology and automation from a human-centered design 
perspective. It includes safety issues associated with (a) rail 
technology assessment and human performance, (b) new 
technology concept demonstration and the human-machine 
interface, and (c) human-systems integration as an 
acquisition and implementation process for new technology.

Sample Acquisitions:

1. Augmented Reality Head-Up Display 
(HUD): Prototype HUD augmented reality (AR) for 
locomotive operations that will reduce locomotive 
engineer workload and improve situation awareness and 
train handling performance.

2. Enhanced Manual Locomotive Mode: Prototype 
operating mode to drive train from higher level than 
traditional manual mode; more control and visibility into 
system operation.

3. Human-Machine Interfaces of New Technologies and the 
Railroad (AI and External Perception): Prototype AR 
technologies that provide greater situational awareness 
and greater feedback to engineers for enhanced 
decision-making capabilities.

PROJECT DESCRIPTION

Automation, Operating Personnel Information Management, 
and Control
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