
Transit Advisory Committee 
for Safety (TRACS)

Technology Presentations 
February 25, 2020

Day 1 - Afternoon

The FTA does not endorse any product or company discussed in this 
presentation.  This material is being presented purely for technical 

education and discussion.

Disclaimer:



METROM-RAIL

Disclaimer:



FTA TRACS PRESENTATION:
AURA TRAIN CONTROL SYSTEM & INTEGRATED 

WORKER PROTECTION FUNCTION

February 25, 2020

www.metrom-rail.com

®



Metrom Rail was the first organization to launch UWB (ultrawide-band RF) technology within the North American rail 
sector in 2011 and continues to focus on UWB-incorporated safety and train control technologies. 

• Metrom Rail originally launched the first UWB-based collision avoidance systems for Class-1 MOW fleets – over 
4,000 systems are currently deployed.

• Metrom Rail identified the potential of UWB technology as a core component of a full train control system alternative 
to traditional and CBTC systems in 2014, leading to the current AURA Train Control System.
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Traditional worker protection, collision avoidance, and other related technologies rely on time-of-flight ranging between 
radios using standard frequencies (220 MHz, 900 MHz, 2.4 GHz). This approach is prone to multipath distortion, 
resulting in incorrect ranging data & false alarms.

This inherent weakness of traditional RF-based approaches was the primary reason why the Metrom Rail team 
adopted Ultrawide Band RF technology. UWB is a time-of-flight technology that allows ranging down to under 1” of 
resolution at up to 6,000 ft. 
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Range Accuracy is a function of RF bandwidth:
Conventional (non-UWB) technologies have <20 MHz Bandwidth
• GPS ~20MHz bandwidth = 15m accuracy
• Bluetooth has <1MHz bandwidth = 1-20m accuracy
UWB technologies have >500MHz Bandwidth  
• Sub cm accuracy possible and signal unaffected by multipath
Several Types of UWB:                                                               
• Non-Coherent (transmit single, infrequent, massive pulse, and 

threshold detection)
• Time Difference of arrival DOA gives location
• Short range  (<20m)
• Require fixed, expensive infrastructure, but very cheap 

mobiles
• Coherent (transmit trains of pulses and integrate energy from 

many pulses to increase SNR and extend range)
• Low Cost Coherent (short range, low accuracy, low power 

consumption) 
• High Performance Coherent (long range, high accuracy, 

more expensive, more complex, requires more power)  

Device Type Transmit Power (Watts)

Allowed leakage from a Microwave oven 1.00000 Watt

Typical mobile phone transmit power 0.25000 Watts up to 1 Watt

Class 1 Bluetooth device (100 m range) 0.10000 Watts

Class 2 Bluetooth device (10 m range) 0.00250 Watts

Sunlight reflecting from the head of a pin (on a 
sunny day) 0.00100 Watts

UWB transmission 0.00005 Watts

UWB signal 
hides within 
nominal RF 
“noise”

Coding and Integration Provides:
• Noise-like spectrum (regulatory compliance)
• Channelization
• Resistance to interference
• Secure (low probability of intercept, LPI)

Frequency Domain



In general, traditional train control & signaling systems 
lack flexibility & customization capabilities. The AURA 
System was created to provide an à la carte approach to 
train control; with the same basic hardware set, 
agencies can select functions critical only to their 
operations such as worker protection, signal 
compliance, collision avoidance, etc. 

Key Advantages:
• 100 percent reliability: UWB is not susceptible to 

false alarms.
• Functional in all environments: UWB signals are 

enhanced in rural / underground environments, and 
do not require line-of-sight in subways. 

• Proactive functionality: AURA is designed as a 
proactive system, stopping trains prior to violating 
operating rules such as entering a work zone without 
prior authorization.

• Installation is up to 90 percent faster than traditional 
train control systems.
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Onboard Hardware: Wayside Hardware:

AURA System hardware is modular, simple to install, and is customized to meet the goals of each agency. As the same 
hardware is used for all functional capabilities of AURA, agencies can initially launch a WPS-focused program and 
expand later into other functions such as collision avoidance or signal compliance. 
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UWB Integrated Vest:

UWB antennas have been woven into
the front and rear of the vest material, 

ensuring that workers will receive 
warnings 100 percent of the time

without worry about RF-related failures
of traditional wearable systems.

Visual Alarm: HD LED strobe
Physical Alarm: Vibration
Audible Alarm: High-volume digital speaker
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AURA can be a passive alarm for operators and workers:

AURA can proactively activate brakes to prevent entry into a work zone :



Here, a train is approaching a work zone at 30 mph, with a programmed 1,000 ft. work zone diameter –
or, 500 ft. radius from the placement of the wayside module. 
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Hosted by NYCT Office of Strategic Innovation and Technology, executed on G 
Line between 4th Avenue and 7th Avenue

Metrom Rail demonstrated worker protection in multiple configurations 
and speeds:
• Configuration 1: Single Wayside and No Personnel Modules
• Configuration 2: Three Wayside and Three Personnel Modules
• All test runs were successful with over 15 seconds of warning for workers 

and train operators. 

Config Test Run Start Time # of Wayside 
Modules # of PMs Speed (mph) Warning Time 

(s) Pass (yes/no)

1

1 1045 1 0 7 15 yes

2 1059 1 0 11 16 yes

3 1108 1 0 20 17 yes

2

4 1127 3 3 27 17 yes

5 1132 3 3 27 16 yes

6 1145 3 3 11 17 yes

7 1200 3 3 6 15 yes

8 1215 3 3 33 16 yes

NOTE: Amount of warning is the elapsed time from when the worker received the 
warning to the time the train reaches the work zone. 
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AURA SYSTEM OUTLOOK

Lessons Learned: 
• Traditional RF-based systems are not capable of providing reliable, repeatable and functionally accurate time-of-

flight ranging. 
• UWB has been proven technology through its deployment since 2011 as a Class-I MOW Collision Avoidance 

System, and as a dynamic train safety & control system through our work with transit agencies across the 
country.

• As a new solution only commercially available since 2015, we face long-standing industry barriers to entry and an 
inherent reluctance to adopt new technologies. 

• Transit agency procurement rules dictate that most solutions be deployed for 2-10 years before consideration 
in programs, creating a natural barrier to innovation for new products. 

• In many functional areas, AURA serves both transit and PTC-compliant agencies; one such example is the ability 
to prevent a train from entering a work zone without prior authorization. 

Future Outlook: 
• We hope to see more modern solutions introduced into the rail sector; natural reluctance to modernization is a 

direct result of so few new options for safety or operational systems. 
• A focus on AI-driven systems will introduce more efficient operating standards, especially in the case of RF-based 

technologies that need to optimize bandwidth utilization in real time.  
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Thank you – We’re happy to field any questions.
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METROM RAIL CONTACT INFO:

Metrom Rail 
1125 Mitchell Court, Crystal Lake, IL 60014
Rick Carlson – Director, Business Development & Corp. Strategy
rick.carlsonjr@metrom-rail.com / 847-719-7745



Questions?



Miller Ingenuity



Safety In Your Own Hands
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• ZoneGuard is a hardware and software platform 
that is used to provide secondary, redundant 
protection to existing railroad on-track protection 
rules.

• First Application

• electronic Roadway Worker Protection (eRWP) 
system 

• System is used in tandem with federal and state 
regulations, and customers specific safety rules 
to provide a secondary early warning device to 
roadway workers and on-track vehicle 
operators.

• Adds a 2nd layer of protection and assists in 
eliminating human error 

• ZoneGuard can be deployed in both portable and 
fixed installation setups.  

Fixed System

Portable System

Overview
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• ZoneGuard fixed system has 3 main components:
• Train Detection Modules (TDMs)
• Train Alert Modules (TAMs)
• Wearable Devices

• Optional Devices
• ZoneGuard On-Board Device

Overview: Fixed Installation

TDM TAM

Wearables On-Board
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Overview: Fixed Installation• Installation
• TDMs installed at regular intervals to provide 

train detection information
• TAMs are installed as needed to act as 

repeaters
• Forms linear network backbone along a rail 

line or specific length of track
• Configuration

• TDMs and TAMs each configured based on 
installed location, GPS coordinates, track 
distance between units, and Maximum 
Allowable Speed, to create a system wide 
track profile in order to detect and track the 
location(s) of all on-track vehicles and 
equipped workers along the right-of-way.

• Customer Specific Alert Time (15 Sec. 
Minimum) configured to provide consistent 
minimum alert times regardless of terrain, 
track curves, etc.

Overview: Fixed Installation
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Example- Maryland MTA Application

• As-Installed MTA Light Rail locations

• ~60 miles of track and 112 Installed Devices

• TDMs shown in Green

• TAMs shown in Red

Example- Maryland MTA Application
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Fixed System: How it Works
• ZoneGuard provides secondary eRWP coverage for the installed area

• Can ignore traffic moving in yards or sidings while alerting when vehicle is entering the mainline

• As track vehicles enter and traverse mainline, TDMs continuously detect, track, and share information for on-track vehicle(s) movement throughout 
the network and with the web portal.

• Workers connect anywhere and move throughout the network.

• TDMs/TAMs on each side of the worker or work group enable strobe lights to notify operators of active work zone

• Worker and work group location information is shared with network TDMs and web portal

• Alerts generated to wearables at the minimum configured time, and Acknowledged by workers 

• Warning time required for clearance is calculated based on the MAS for each track segment configured into customers specific ZoneGuard track 
profile and the locations of workers and vehicles.

• Workers must acknowledge their personal alerts, system alerts clear after train has passed.

• Optional On-Board Device provides in-cab alerts and precise alarm times

• Additional audible and visual alert provided to operators

• Provides TDMs, TAMs, and Web Portal with GPS location and speed of each vehicle to allow for precision tracking and alert times.

Lone Worker Work Group

Fixed System: How it Works
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About: Train Detection Module (TDM)Overview

• Dimensions – 23.5” x 11.5” x 4”  

• Weight ~18 pounds

• Multiple redundant and diverse sensors used 
for train detection

• Communications

• Private data radio network (900MHz)

• Cellular modem (cloud communications)

• Optional LEOS Satellite (cloud 
communications)

• Optional VHF/UHF radio (train operator 
alert over voice radio)

Key Components

• RADAR Module

• LiDAR Module

• IR Camera Module

• 3-axis Accelerometer

• Single Board Computer (SBC)

• Global Positioning System

• 900 MHz Radio Module

• Wi-Fi Networking

• 4G Wireless Mobile Technology

• LCD Screen

• Audio Alarm (Siren)

• Interface to EveRRay or Indication Lights

• Status LEDs

• Internal Battery, 12V 20AH

• Intelligent Battery Charger (IBC)

• IP65 Rated Rugged Enclosure

About: Train Detection Mode (TDM)
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About: Train Alert Module (TDM)Overview

• Dimensions – 23.5” x 11.5” x 4”  
• Weight ~18 pounds

• Communications

• Private mesh data radio network 
(900MHz)

• Optional LEOS Satellite (cloud 
communications)

• Optional VHF/UHF radio (train 
operator alert over voice radio)

• Additional Information

• Mechanically Identical to TDM

• Acts as a repeater for extending 
network between TDMs

• Single On-Board sensor for detection 
or reinforcement

Key Components

• 3-axis Accelerometer

• Single Board Computer (SBC)

• Global Positioning System

• 900 MHz Radio Module

• Wi-Fi Networking

• 4G Wireless Mobile Connectivity

• Audio Alarm (Siren)

• Interface to EveRRay or Indication Lights

• Status LEDs

• Internal Battery, 12V 20AH

• Intelligent Battery Charger (IBC)

• IP65 Rated Rugged Enclosure

About: Train Alert Module (TDM)
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Roadway Worker in Charge 
Wearable (RWIC)

Watchman/Lookout 
Wearable (WLW)

Worker Wearable 
(WW)

Wearable Devices
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About: Wearable DevicesOverview

• Dimensions - 6” x 2.8” x 1.2”

• Weight < 16 oz

• GPS tracking

• Battery powered by internal cell

• ~ 48 – 60 hours operation on single charge

• Wireless re-charging (no mechanical 
connection)

• Four alerting devices

• Audible alarm, vigorous vibration motor, LED 
strobe, and Bluetooth-enabled Bone 
Conduction sensor option

• Bone Conduction sensor is recommended for 
very noisy environments where the built-in 
audible alarm is not easily heard

• Communications

• Private Data Radio Network (900 MHz)

Key Components

• 900 MHz Radio Module

• Audio Alarm

• Haptic Feedback (Vibrating motor)

• Status LEDs

• LCD Screen

• Bluetooth

• Global Position System (GPS)

• User Interface (LCD Screen and Navigation 
Buttons on EIC)

• 32 Bit Microcontroller

• Flash Memory

• Real Time Clock

• IP65 rated rugged mechanical design

• Wireless Charging

About: Wearable Devices
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Wearable Devices: Unique Functions
WArN - RWIC

• RWIC Wearable is only wearable 
that can directly connect to the 
network

• RWIC SYNC Process implemented to 
enforce job safety briefing 
participation.

• RWIC initiate network connection 
for WWs and WLWs through SYNC 
process

• RWIC Wearable includes LCD Screen 
and additional UI buttons for 
navigating protection zone options.  
LCD Screen displays health and 
warning messages such as:

• Overall Network Health
• Signal Strength
• Alert Messages
• Worker Protection Status

• RWIC Wearable can turn on and 
extinguish network alarms 
(configurable)

WArN - WW

• WW has 2 functions

• Receive alerts after 
SYNCed to RWIC

• Acknolwedge personal 
alerts to report clear

• WW can only connect to a 
protection zone once 
prompted by the RWIC.

WArN - WLW

• WLW serves 3 primary functions 
• Receive alerts after SYNCed to 

RWIC
• Acknowledge personal alerts to 

report clear.
• Generate system alerts from 

WLW wearable
• WLW can only connect to a 

protection zone once prompted by 
the RWIC.

Wearable Devices: Unique Functions
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• Miller Ingenuity tool for Monitoring, 
Troubleshooting, Maintaining, Data Collection 
and Reporting

• Monitoring
• Communication Network Health
• TDM/TAM Location Status
• Individual location health
• Individual component health

• Maintaining/Troubleshooting
• Remote Firmware Updates
• Remote Configuration
• Configuration/Firmware Repository

• Data Collection/Reporting
• Train and Worker Location Data
• Train Detection Data
• Communication Network Data
• Train Arrival/Departure Information
• Alarm Generation

Example: Web Portal Location Health Status Overview

ZoneGuard Web Portal
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• Can be configured as a customer facing tool
• Train Location Data and Reporting
• Lone Worker Location
• Work Group Location and Data
• Schedule Adherence
• Work Block Adherence
• System Fault Reporting
• Safety Rule Adherence and Reporting
• Near miss reporting

One Guard Web Portal
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• ZoneGuard portable system 3 main components:

• Portable Train Detection Modules (PTDMs)

• Portable Train Alert Modules (PTAMs)

• Wearable Worker Alert Nodes (WArN
wearables)

• Optional Components

• Battery Backup

• Charging Case

PTDM PTAM

Wearables

Overview: ZoneGuard Portable System
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• Rugged and lightweight for easy and fast deployment around a temporary work zone.
• 20 hour runtime w/out battery backup
• 60 - 70 hour runtime w/ battery backup

• PTDMs are placed in gauge at the outer most limits of the work zone
• Typically at approach/stop boards or at Sight Distance for watchmen
• Detects on-track vehicles approaching work zone and Generates system alerts to all connected devices including PTAMs and 

worker wearables
• Flash side LED lights to alert operators of work zone ahead

• PTAMs serve as repeaters and work zone alarms
• Placed between PTDMs, where needed, to act as network repeaters over long distances and around track curves, buildings, 

or other line-of-sight obstruction.  
• Serving as radio network repeaters for all ZoneGuard devices being used in a work zone
• Provide audible and visual alerts to roadway workers when system alerts have been activated

• Same Wearables as used for Fixed System with similar functionality
• Unique system roles for RWIC, WLW, and WW
• RWIC responsible for SYNC of portable system devices.

Overview: ZoneGuard Portable Systems
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Overview
• Dimensions – 11.75” (h)  x 9.5” (w) x 3.0” (d)  
• Weight ~4 lbs
• Redundant and diverse sensors used for 

train detection work to eliminate missed 
detections and false alerts

• Private Data Radio Network (900 MHz)
• Communication Between all devices
• Over-the-Air Configuration and 

Firmware Updates
• Over-the-Air Log Downloads.

Key Components

• IP65 Rated Rugged Enclosure

• LiDAR Module

• 3-axis Accelerometer

• PCB Controller

• Flash Memory

• Global Positioning System

• Internal 900 MHz Radio Module 

• LCD Screen

• Device and System Status LEDs

• Internal Battery and Charging 
Circuitry

• Positive Lock ON/OFF Button

• System Alert Reset Button

• Operator Warning Side LED Bars

About: Portable Train Detection Module (PTDM)
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Overview
• Dimensions – 11.75” (h)  x 9.5” 

(w) x 3.0” (d)  
• Weight ~4 lbs
• TAMs are placed in between the 

outer TDM locations to act as 
radio network repeaters in order 
to propagate network alerts

• Provides audible (siren) and visual 
(LED board) alerts to nearby 
workers

• TAMS are typically placed near 
the work crew for alerting, or as 
needed to extend network range 
and operate around curves.

• Private Data Radio Network (900 
MHz)

• Communication Between all 
devices

• Over-the-Air Configuration 
and Firmware Updates

• Over-the-Air Log Downloads.

Key Components

• IP65 Rated Rugged Enclosure

• PCB Controller

• Flash Memory

• Global Positioning System

• Internal 900 MHz Radio Module 

• LCD Screen

• Device and System Status LEDs

• Internal Battery and Charging 
Circuitry

• Positive Lock ON/OFF Button

• System Alert Reset Button

• Work Crew Warning Side LED 
Bars

About: Portable Train Alert Module (PTAM)
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RWICW

• RWIC Wearable is only wearable that 
can directly synchronize with a 
protection zone.

• RWIC can initiate network connection 
for WWs and WLWs

• RWIC Wearable includes LCD Screen 
and additional UI buttons for 
navigating protection zone options.  
LCD Screen displays health and 
warning messages such as:

• Overall Network Health
• Signal Strength
• Alert Messages
• Worker Protection Status
• Network/Device Information

• RWIC Wearable can turn on and 
extinguish network alarms 
(configurable)

WW

• WW is connected to protection 
network through RWICW Sync Process

• WW can receive alerts and 
acknowledge alerts.

• WW is not able to generate network 
alerts (configurable).

• WW Wearable includes LCD Screen 
and additional UI buttons for 
navigating protection zone options.  
LCD Screen displays health and 
warning messages such as:

• Overall Network Health
• Signal Strength
• Alert Messages
• Worker Protection Status
• Network/Device Information

WLW

WLW is connected to protection 
network through RWICW Sync 
Process
WLW can receive alerts and 
acknowledge alerts, as well as 
generate network alerts.

WLW Wearable includes LCD Screen 
and additional UI buttons for 
navigating protection zone options.  
LCD Screen displays health and 
warning messages such as:

• Overall Network Health
• Signal Strength
• Alert Messages
• Worker Protection Status
• Network/Device Information

Wearable Devices: Unique Functions
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Kits:

• ZoneGuard Portable Setups are provided in kits
• Kits can be as small or as large as needed to accommodate 

work-zone sizes

• Minimum kit must consist of 1 PTDM and 1 RWIC
• Additional PTDMs added to protect additional tracks or both 

sides of a work zone
• PTAMs added to allow for longer work zones and to provide 

alerts to work crew
• Wearables added per customer to allow for personal alerts to 

each worker
• Work crews only use kits devices that are required for each unique 

work location
• Number of devices required often vary dependent on type of 

OTP being used.
• Flagging typically has larger work zone than working with 

Watchman

• Each kit includes a carrying case with optional charging circuits.
• Users plug-in the case to charge all equipment
• Battery backups can be included.

ZoneGuard: Portable Kits
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Setup:
• PTDMs are placed directly in the gauge in advance of the work zone and powered on

• Either at Approach/Stop Boards or at required sight distance for watchmen

• PTAMs are placed as needed and powered on
• Typically near the work zone and to extend the communication network.

• Can be placed inside or outside the rail.

ZoneGuard: Typical Setup and Operation



Setup Continued:
• RWIC and each additional wearable to be used are powered on

• System does not require all equipment to be used, only what is needed based on 
protection

• RWIC starts SYNC process
• Tells the system what device(s) are being used in protection
• Monitors communication and device health

37

ZoneGuard: Typical Setup and Operation
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Setup Continued:
• PTDMs detect approaching on-track vehicles

• Once detected, PTDMs broadcast network alerts to all connected devices

Zone Guard: Typical Setup and Operation
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• Both Systems are currently available and ready to be deployed
• Fixed System currently deployed at Maryland MTA Light Rail and in testing/commissioning
• Portable System full scale deployment at San Diego MTS and San Francisco MTA (MUNI)

• Deployed on BART (San Fran) for special projects and full scale deployment expected by November 2020
• On test with Canadian National in Canada.

• Next Steps & Lessons Learned
• Fixed System

• Migrate the fixed installation system to the Portable TDM and TAM
• Lower Cost
• Greater Battery Life
• Easier Maintenance and Flexibility for end user

• Portable System
• Integrate Radar into PTDM for some applications
• Integrate Portable System into Web Portal

• Provide reports and work zone information
• Streamline remote support tools (RWIC Log Dump, Real-Time monitoring, etc)

• Develop New Applications
• Blue Flag Protection
• Shove Track Protection

Current Status & Next Steps
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MillerIngenuity.com/ZoneGuard

For more information: 
Matt Edmonds, Director Technical Sales – Miller Ingenuity

(585) 469-2603 | medmonds@milleringenuity.com
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Paul Carey 

M: 416 577 7285
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Pawel Waszczur

pawel.waszczur@rail.bombardier.com

Innovation in Roadway Worker Protection (RWP) 
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Wayside Fixed Asset Deployment

Operator Warning LightTag In Unit

Provides safety and audible alerts for wayside 
personnel

Single cable installation using PoE 
Color touch screen

Long-range UHF RFID (902 - 928 MHz) reader
Radar module (24 GHz)

Wireless capability
NEMA 4X/IP66 & ext. temperature rated

Visually warn rail and equipment 
operators about personnel on the 

wayside

Configurable LED lights
Adjustable audible alerts

Radar module used to detect 
train direction & speed

NEMA 4X/IP66 & ext. temperature rated

Wayside Access Unit

Provides authorized access to the wayside by 
verifying worker identification, establishing 

communications with rail control

12” high brightness touch screen industrial HMI 
PC

Integrated RFID (13.56 MHz) reader
NEMA 4X/IP66 & extended temperature rated
Security enhanced, vandal resistant enclosure 
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Wayside Access Unit – Check in Process

Converting wayside access requests from paper to digital

TAG IN USING RFID CARD CREW & WORK ACTIVITY RESTRICTION DETAILS PERSONAL PROTECTIVE
EQUIPMENT
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TrackSafe at MARTA

Paul Carey, Pawel Waszczur | Rev. 1.0

FTA Call to Action
• Public and private organizations partner to benefit from each others unique 

expertise to develop a safety solution

Collaboration between 3 parties
• FTA: serve as the project sponsor
• MARTA: grantee to provide a test environment & operational expertise
• Bombardier: provide engineering & development of a solution

MARTA selects Red Line between North Springs and Dunwoody to test high hazard conditions, such as:
• Curved and tangent track, at grade, in tunnels, on elevated structures and in areas of high background noise

Current status
• Currently in an operational period being used by MARTA track and rail control personnel
• Types of data being gathered

• Tracking of train movement (detections)
• Tracking of personnel movement (RFID tagging)
• Activation of system, alerts and WAU check-in process
• Overall health of system (system availability, component health)
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Design and deployment

• Fixed asset deployment 
• Requires extensive investment into infrastructure
• Time and cost factors into installing, testing and 

commissioning of supporting infrastructure and backbone 
network

• Environment and product hardening should not 
be overlooked

• Impact of weather (rain/snow), moisture/humidity and 
vibration on enclosure design and mechanical 
components

• Protection against dust and water ingress (NEMA 
4X/IP66)

• Industrial grade temperature ratings for electronics (-20 to 
85°C)

• Impact of EMF and third rail power on RF-based 
components

• Build in redundancy
• Multiple sensors for train detection

• Shift focus to a more wireless based solution

Paul Carey, Pawel Waszczur | Rev. 1.0

Lessons learned

RAIL CONTROL SCREEN IDENTIFYING 
WORKERS ON TRACK WITH AREA OF SAFETY
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Mobile solution

Paul Carey, Pawel Waszczur | Rev. 1.0

The Future

• Portable, mobile solution without the need to place equipment or 
integrate with any sub-systems onboard a train

• Low-profile track sensors designed to work in harsh track environment 
in extreme temperatures and in all types of weather

• Designed with security in mind - features to prevent ability to attach to 
wayside infrastructure to prevent theft

• Geofenced zones to warn workers of boundaries

• Supports CFR, title 49, part 214 – Railroad Workplace Safety



Questions & answers
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EMTRAC System Components
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Level 1 Alarm Zone (LOW)

Personal Notification Unit Virtual Alarm Zones

Level 2 Alarm Zone (MID)

Level 3 Alarm Zone (HIGH)
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BART Oakland Connector Project
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BART eBART Project
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Communication
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EMTRAC Rail Features

Wayside Rail-worker Safety
– TWC Detection Overlay and Placement 
– Signal Priority 
– ETA (Signal Priority and Voice 

Announcements)
– Automatic Vehicle Location (AVL)
– Speed Zone Monitoring 
– Anti-collision 

• Track Switch Monitoring and Control 

• Scheduling System/ Passenger Counting

• Check In / Check Out 

• Advance Detection 

• Presence Detection

• Reverse Running

• Embedded Pavement Lighting 

• Red Signal Overrun 

• Stop Bar Overrun (SBO) 

• VCU Maintenance Scheduling and 
Logging

• Pedestrian Detection
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Contact Us
Brett Lievers
952-288-4830
Brett.lievers@acttrafficsolutions.com

Kris Morgan
618-204-0888
k.morgan@emtracsystems.com

mailto:Brett.lievers@acttrafficsolutions.com
mailto:k.morgan@emtracsystems.com
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Trapeze Group



Trapeze Roadway Worker 
Protection System



Railroad Worker Fatalities at Unacceptable Levels

• Fatality rates are double compared to the private sector

• 15 Workers died in 2013  [source: (US) NTSB special report]

• 4 Workers died in 2018  [source: (Canada) TSB report]

• Even more alarming… fatality rate is double the 10-year average

Secondary automated safety 
technology is necessary to improve 

safety outcomes!



Train  
Location

Dispatch

Train 
Operator

Worker
Location

Safety Puzzle

• What if everyone could know 
exactly where the workers are?



Existing Safety Policy Vulnerable to Human Error

• Confusion/mis-communication

• Improper/incomplete work plans

• Worker deviations from work plan

• Not heeding horn warnings

• Line of sight obscured/unclear

• Safety devices not properly installed/activated

• Watchmen distracted

Train  
Location

Dispatch

Train Operator

Worker
Location

A comprehensive and proactive solution is 

needed!



Legacy Roadway Worker Protection Systems Inadequate

• Workers have been struck while setting up 

portable safety systems 

• Can’t monitor Workers in GPS-denied locations (e.g. 

tunnels)

• Unable to track in 3 dimensions indicating track 

elevation (e.g. bridges, platforms)

• Only alert Workers and sometimes Train Operators 

but not Dispatch

Train  
Location

Dispatch

Train Operator

Worker
Location



Trapeze Roadway Worker Protection System

1. Resilient to human error

2. No Worker safety zone registration required

3. Military-tested technology tracks Workers everywhere

4. Alerts everyone

• Train Dispatch of Workers fouling the tracks

• Train Operator of Workers on the Right Of Way

• Workers on the tracks of approaching trains

Train  
Location

Dispatch

Train Operator

Worker
Location



Trapeze RWP Patent-Pending Technology

Awareness

Dispatch

ROW 
Workers

Train 
Operators



Trapeze RWP Worker Vests

• Alarm sounds, lights flash and vibration on vest when train approaching

• Co-workers see the flashing lights on fellow Workers vests

• Visual alert from flashing Worker vests visible to Train Operator



Trapeze RWP System Benefits
• Train Control Dispatch:

• Awareness of train and Worker locations
• Automatically alerted of Workers on track
• Real-time integration with Dispatch systems such 

as Trapeze TransitMaster and others

• Train Operator:

• Train Operator alerted of Workers on track ahead
• Visual alert from flashing Worker vests
• Real-time integration with in-vehicle systems



Solution Architecture

Train Operator

ROW Worker

Train Control 
Dispatch



Jamie Rossignoli
Product Manager, Safety Solutions

jamie.rossignoli@trapezegroup.com
(647) 286-6615

Thank You
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Protran Technology Safety Solutions

1. Multiple Redundancy
2. Eliminates Single Point Failures
3. 99% + Reliability
4. Gives Advance Visual and Audible Alerts
5. Track Workers and Train Operator
6. Data Logging
7. 5 Years or more of proven revenue service
8. IP 
9. Product Liability > 5 Million
10. Integration

Safety risks with traditional RWP:

• Relying on a lookout or watchman provides a single 
point of failure 

• Worker complacency, boredom, inattention, and 
fatigue

• No advanced warning to train operators of workers 
ahead

• No advanced warning to track workers of an 
approaching train

• Increased equipment/convoy movements on tracks 
• Workers being given more responsibilities with less time 
to complete tasks



Protran Technology Safety Solutions

Protran Technology offers several types of safety 
solutions for the railroad industry that are 
designed to help mitigate accidents and save 
lives.

Protran has over 10 years experience installing, 
supporting, and improving Roadway Worker 
Protection (RWP) Systems for many US Transits, 
including:

• VTA
• SacRT
• RTD Denver 
• WMATA
• SEPTA 
• MTA MD 
• GCRTA
• LAC Metro
• Metro North



Protran Technology Safety Solutions

1. Multiple Redundancy
2. Eliminates Single Point Failures
3. 99% + Reliability
4. Gives Advance Visual and Audible Alerts
5. Track Workers and Train Operator
6. Data Logging
7. 5 Years or more of proven revenue service
8. IP 
9. Product Liability > 5 Million
10. Integration

Protran ProAccess RWP & Location Awareness System:

• Permanently mounted wayside based system provides track specific advanced warning 
to workers and rail vehicle operators

• System provides Worker Location Awareness information on the ROW in Real-time to 
the Rail Operation Control Center (ROCC)

• Track Specific RWP – Worker PAD will receive an audible & visual advanced warning 
alert of an approaching train or MOW vehicle on the same track

• Closest wayside units to workers will flash continuously and will “follow” the worker 
up or down the track providing a visual notification to approaching trains of the 
workers location

• Data Log of events for all workers moving along the track as they perform work and 
inspections; can be utilized for operational  efficiency metrics in effort to lessen 
total time workers spend on track

• Configurable system for more advanced warning in areas of poor visibility or high rate 
near-miss areas

• Self Diagnosing Software alerts ROCC if a wayside unit is not functioning properly; If a 
unit is down, system is still operational



PAD Alert warning set at 2+ 
boxes from train detector.  
Providing 1600 – 2400 feet 
advanced warning of train 
approaching

PAD

• Alerts track worker(s) 
when a train sensor on a 
wayside box is triggered 
by an approaching train 
or MOW vehicle

• Provides 1600+ feet and 
at least 15 seconds 
advanced warning to the 
workers on the track

ProAccess System Overview
PAD Alerts = Train approaching 



ProAccess System Overview
PAD Alerts = Train approaching 



Wayside LEDs

• Wayside mounted LED 
lights flash when a PAD is in 
the vicinity.

• The closest box to the 
Worker PAD +2 boxes Flash 
in both directions. 

• Provides 1600+ feet visual 
warning of workers ahead 
to the train operator.

ProAccess System Overview
Wayside LEDs = Track Worker on ROW
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Mobile Light Block

Mobile Light Block
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How Light System “Block” Works



Unit stops 
operating

Issue and location 
prorogated to 310 

unit

Back end server 
sends e-mail alert 
with issue and box 

location

Protran Technology Safety Solutions
ProAccess Self Diagnosis Notifications



ProAccess development:  

ProAccess Dashboard for 
Operations Management to 
improve track maintenance in 
effort to be more efficient 
and to limit the time on track 
which improves safety while 
increasing revenue service. 

ProAccess – Future Development
“Dashboard” Data Retrieval



1. Multiple Redundancy
2. Eliminates Single Point Failures
3. 99% + Reliability
4. Gives Advance Visual and Audible Alerts
5. Track Workers and Train Operator
6. Data Logging
7. 5 Years or more of proven revenue service
8. IP 
9. Product Liability > 5 Million
10. Integration

Portable Roadway Worker Protection Kit:

• Includes a battery operated device that 
is temporarily mounted on/or next to the 
track which communicates with a device 
worn and/or carried by the worker on 
the tracks

• Provides a visual alert to the vehicle 
operator of track workers ahead and an 
advanced audible and visual warning of 
the train approaching to the workers on 
the track

• Easy set-up, low maintenance, utilizes 
“handshake” between detection & alert 
devices to ensure signal communication

• Multiple use configurations, i.e. track 
specific alerts, multiple work zones, 
adjacent track protection, etc…

Protran Technology Safety Solutions



1. Multiple Redundancy
2. Eliminates Single Point Failures
3. 99% + Reliability
4. Gives Advance Visual and Audible Alerts
5. Track Workers and Train Operator
6. Data Logging
7. 5 Years or more of proven revenue service
8. IP 
9. Product Liability > 5 Million
10. Integration

The Protran Technology Ranging 
Protracker Train Device provides 
the train operator an audible 
and visual alert of personnel on 
the Right of Way who are 
wearing the Protracker Personal 
Alert Device (PAD). 

The unit displays the distance 
between each worker PAD and 
the Protracker equipped train. 

System provides advanced 
warning to the track workers 
and displays the alert 
confirmation from the worker to 
the train operator.

Protran Technology Safety Solutions



Ranging Protracker Vehicle Based RWP System:

• Includes a device that is permanently 
mounted on the train which communicates 
with a device worn and/or carried by the 
worker on the tracks

• Provides an audible and visual alert to the 
vehicle operator of the track workers ahead 

• Provides an audible and visual advanced 
warning of the approaching train to the 
workers on the track

• Offers time based or distance based alerts 
utilizing redundant 2.4 & 900 dual radio 
signaling

• Utilizes system radio diagnostics to ensure 
signal communication and continuous 
“heartbeat” to confirm proper functionality 
to operator

• Includes information data logging of all 
events

• Easy installation & low maintenance system

Protran Technology Safety Solutions



Ranging Protracker Vehicle Based RWP System:

• Spread spectrum, frequency hopping, dual radio 
redundant signaling technology

• Train Unit transmits a directional signal from the 
front of the train as it approaches a work zone

• System alerts both the Train Operator and the 
Track Worker with ample warning time to clear

• Worker Device receives the signal & relays the 
worker’s distance back to the train operator

• Workers confirm the train alert and acknowledge 
the approach of the train to the train operator

• All events are data logged including operator 
alarm acknowledgment & worker alert 
confirmation 

Protran Technology Safety Solutions



Protran Technology Safety Solutions



Ranging Protracker RWP System:

• 99% effective

• Redundant protection when implemented with an 
agency’s safety SOPs

• Provides an additional layer of protection to the 
track worker and vehicle operator

• Ranging Protracker RWP System is in revenue 
service since 2017 

• Original Protracker RWP System is in revenue 
service since 2010 (… previous generation model 
still in service today)

Protran Technology Safety Solutions



1. Multiple Redundancy
2. Eliminates Single Point Failures
3. 99% + Reliability
4. Gives Advance Visual and Audible Alerts
5. Track Workers and Train Operator
6. Data Logging
7. 5 Years or more of proven revenue service
8. IP 
9. Product Liability > 5 Million 
10. Integration

• One of the many benefits of having the 
Protran Technology vehicle based “Protracker” 
RWP System is the capability to communicate 
with many other Protran wayside devices that 
provide additional warnings to train operators 
in real-time of various conditions and provide 
advanced notification to passengers or 
pedestrians of the approaching train.

• Example: Flood Warning, Trespasser Warning, 
Pedestrian Warning, and Train Approach 
Notification Systems 

• These devices provide additional layers of 
safety to rail workers, as well as provide 
safety solutions to operators, passengers, & 
pedestrians.

Protran Technology Safety Solutions



Questions?

For more info visit www.protrantechnology.com

Video links:
ProAccess:  https://www.youtube.com/watch?v=duo2awZwzK4
Protracker:  https://www.youtube.com/watch?v=mgjGVfGir5M
Collision Avoidance: https://www.youtube.com/watch?v=BEtE13-5X1A

Protran Technology Safety Solutions

http://www.protrantechnology.com/
https://www.youtube.com/watch?v=duo2awZwzK4
https://www.youtube.com/watch?v=mgjGVfGir5M
https://www.youtube.com/watch?v=BEtE13-5X1A


Protran Technology



Protran Technology Safety Solutions

Protran Technology offers several types of safety 
solutions for the railroad industry that are 
designed to help mitigate accidents and save 
lives.

Protran has over 10 years experience installing, 
supporting, and improving Roadway Worker 
Protection (RWP) Systems for many US Transits, 
including:

• VTA
• SacRT
• RTD Denver 
• WMATA
• SEPTA 
• MTA MD 
• GCRTA
• LAC Metro
• Metro North



1. Multiple Redundancy
2. Eliminates Single Point Failures
3. 99% + Reliability
4. Gives Advance Visual and Audible Alerts
5. Track Workers and Train Operator
6. Data Logging
7. 5 Years or more of proven revenue service
8. IP 
9. Product Liability > 5 Million
10. Integration

The Protran Technology Ranging 
Protracker Train Device provides 
the train operator an audible 
and visual alert of personnel on 
the Right of Way who are 
wearing the Protracker Personal 
Alert Device (PAD). 

The unit displays the distance 
between each worker PAD and 
the Protracker equipped train. 

System provides advanced 
warning to the track workers 
and displays the alert 
confirmation from the worker to 
the train operator.

Protran Technology Safety Solutions
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• One of the many benefits of having the 
Protran Technology vehicle based “Protracker” 
RWP System is the capability to communicate 
with many other Protran wayside devices that 
provide additional warnings to train operators 
in real-time of various conditions and provide 
advanced notification to passengers or 
pedestrians of the approaching train.

• Example: Flood Warning, Trespasser Warning, 
Pedestrian Warning, and Train Approach 
Notification Systems 

• These devices provide additional layers of 
safety to rail workers, as well as provide 
safety solutions to operators, passengers, & 
pedestrians.

Protran Technology Safety Solutions
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9. Product Liability > 5 Million 
10. Integration

Pedestrian Warning / Trespasser Warning System:

• This system is designed to activate every time a 
train equipped with a Protran Protracker approaches 
the wayside mounted Pedestrian / Trespasser 
Warning unit 

• It can be installed at pedestrian rail crossings to 
provide advanced warning of an approaching trains 
to pedestrians

• It can be installed at known trespass areas to 
provide notification of the approaching train and to 
deter individuals from walking along the tracks

• Customized warning messages can be played in 
multiple languages and can repeat up to ten times 
per activation

• Visual flashing LEDs provide a visual warning

• System can be hard wired or Solar power generated

Protran Technology Safety Solutions
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2. Eliminates Single Point Failures
3. 99% + Reliability
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Protran Technology’s newest safety 
solution development is the 
Track Intrusion Detection & 
Alert System. 

This solution-based development is 
in direct response to the industry 
wide need for detection and 
instant notification to train 
operators of people and dangerous 
objects on the tracks at platforms 
& other specified locations. 

* Currently being Piloted in MD, 
MTA Metro division.

Protran Technology Safety Solutions
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Track Intrusion Detection & Alert System 
Description: 

• Track detection zone at Platform or other 
designated area

• Sensors are positioned to detect humans 
walking, sitting, or lying down on the tracks or 
in the ROW area

• Detection criteria can be programmed to meet 
specific size parameters to avoid branches or 
rodents from triggering the detection alert 

• Detection criteria can be programmed to 
detect for a set amount of time (i.e. 3 
seconds) before triggering the alert 

• Detection will continue to alert while the 
object in the zone continues to trigger the 
detection signal

• Detection alert will clear as soon as the object 
is no longer in the zone (i.e. person exits the 
detection zone/ track area)

Protran Technology Safety Solutions
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Track Intrusion Detection & Alert System Benefits: 

• Instantly alerts the Operator of a train 
approaching the platform when a Track Intrusion 
is detected to provide the information necessary 
to help mitigate accidents

• Image of detected object is instantly captured 
and saved on the sensors and can be retrieved 
from the sensor or can be accessible via the 
Protran unit at the Platform

• Protran unit at the platform data logs detection 
events

• Protran unit at the platform can announce that a 
track intrusion has been detected and to clear 
the tracks

• Protran unit at the platform can provide a 
service announcement when the train is 
approaching to inform passengers on the 
platform 

• Detection sensor performance is not affected by 
light, rain, fog, snow, etc…

Protran Technology Safety Solutions



Questions?

For more info visit www.protrantechnology.com

Video links:
ProAccess:  https://www.youtube.com/watch?v=duo2awZwzK4
Protracker:  https://www.youtube.com/watch?v=mgjGVfGir5M
Collision Avoidance: https://www.youtube.com/watch?v=BEtE13-5X1A

Protran Technology Safety Solutions

http://www.protrantechnology.com/
https://www.youtube.com/watch?v=duo2awZwzK4
https://www.youtube.com/watch?v=mgjGVfGir5M
https://www.youtube.com/watch?v=BEtE13-5X1A
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Aviation, Boots and the Nevada Plan
Changing the Paradigm in Rail Public Safety

Presented by
Rich Gent

rich@hotrailgroup.com
775-867-3803 © Hot Rail LLC
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This is where we need to be
(Suicides)



This is where we need to be
(trespassers)



Why do they Trespass

• Don’t know it’s a law

• Don’t think the law makes sense

• They think they can get away with it

• Convenience verses pain



Who’s been successful 

• Seat belt laws;  25 years of advertising

• Many of the actions which MADD has taken are 
familiar. These include direct action/support for 
legislative changes among many other actions.

• More people have been involved in trespass 
fatalities then the current vaping outrage.        
FRA 2019 stats: 573  Vaping: 57 (NY Times)  



“Wait a minute, I’m the victim”

Class One Railroad Public Safety Director



A new approach to rail public safety

Training & 
Deployment Actual Sighting

Proof of Concept; drone 
integration

Public Safety 
Education



A tool in tool box
(Don’t use a screwdriver to hammer a nail) 

© Hot Rail Security

Photo UPRR fair use only

DRONES/UAS



Drone capabilities used to tailor trespass 
treatments

• Full-color nose camera

• Variable aperture camera (Like a TV camera) 

• Infrared camera for low-light and night 
viewing 

• Synthetic Aperture Radar (SAR) for seeing 
through low visibility 

• Other “scientific sensors”

© Hot Rail Security LLC You Tube



Courtesy of Mitre.org

Why: to see night time activities 
or hot spots on the ground



Synthetic Aperture Radar Imagery

LEIDOS, Inc
San

d
ia Lab

s

Why:  to see day/night in 
all weather, look through 

vegetation, holes in 
fencing

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI2w76TxiscCFYzUgAodKosKqg&url=http://hackaday.com/2014/03/17/radar-imaging-in-your-garage-synthetic-aperture-radar/&ei=MU6-Vc3TAoypgwSqlqrQCg&bvm=bv.99261572,d.eXY&psig=AFQjCNHpF-zW83r8M04DYzazkyU3EPxpVQ&ust=1438621609305762


Other 50 pound head items

• Hyper and Multi-spectral

• Two Color Multi-view

• Coherent Change Detection

• Light Detection and Ranging (LIDAR)

• Time Lapse Viewing

• Full Motion Video (FMV)

© Hot Rail Security LLC



State Laws/FAA rules
(all over the place)

© Hot Rail Security

• FL/ID/IL/LA/NC/OR/TN/TX/WI Variety: from LE use to 
fishing

• ID/NC/TX/WI: “No” surveillance

• OR/TN: UAV trespass

• FEDS: FAA beyond our scope (NTIA) and coming soon: 
FTC

• Senate Bill SB 1272 (Feinstein D-CA) and 2 others

▪ Drone Federalism Act of 2017

• Law Enforcement use:  Public safety -v- evidence

• FAA Reauthorization Bill (FBI to track and down drones)



So.. What could go wrong??

© Hot Rail Security LLC

“New Drone Company”



Fallon PD demos drones in rail trespass

In a mock exercise using an Unmanned Aerial Vehicle, more commonly known as a drone, the 
city of Fallon recently mounted a search looking for a suicidal man who had trespassed on 
railroad property.



Use of Rail Auxiliary Teams, Aviation 
and Rail Public Education in Rail Safety 

and Security

Drone by Law 
Enforcement

Engineering

Ground LE Teams

Public Rail Safety Education





Solve these problems
(drones can be a tool)

• Don’t know it’s a law
– 1 educational voice

• Don’t think the law makes sense
– 1 educational voice

– LE outreach/contact

• Convenience verses pain
– Environmental obstacles

– Near persistent law enforcement

• They think they can get away with it
– Near persistent law enforcement



Questions
rich@hotrailgroup.com
775-867-3803

One police agency has a drone 
monitoring rail tracks.
By
ERIN DOOLEY and DAVID KERLEY

November 26, 2017, 12:33 PM

Uses drones for documentation 
and accident reconstruction

Why BNSF Railway is using drones 
to inspect thousands of miles of 
rail lines
BY
DAVID Z. MORRIS
May 29, 2015 11:18 AM EST

https://fortune.com/author/david-z-morris/


Motorola Solutions / 
Avigilon Video Security & Analytics

Avigilon Artificial Intelligence & Video Analytics
Detect, Verify and Act on Critical Events

Motorola Solutions | Avigilon Video Security & Analytics

Ryan Bach

(561) 891-0521

Ryan.Bach@avigilon.com

mailto:Ryan.Bach@avigilon.com


Technology Presentations

Public Comment



Break
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