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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 (Al, Computer Vision)
- Policy (FRA)
- Community, Planning and Education

> Discussion

Agenda
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Highway-Rallroad Grade Crossing
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bud L o SCale Of the Problem

Grade Crossing, Employees on
234,26.8% Duty, 11,1.3%

In 2021, over 95% of
rall-related fatalities

Others, 23, 2.6%

Passengers, 6,

were grade CrOSSing Trespassers, 599, 0.7%
users or o
trespassers.

Source: FRA website (2021 data as of October 2022):
http://safetydata.fra.dot.qgov/OfficeofSafety/publicsite/summary.aspx

Note: Data for 2021 are preliminary.

www.CILTNA.com
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necrees ——— JS - E@Ch Mode’s Independent Authority

* FTA — Lite Rail

FRA — Commuter Rail

FMCSA — Trucking

FHWA — Markings

NHTSA - Vehicle Safety

www.CILTNA.com
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How do Crashes Happen?

75% of all crashes
+ Did not stop
« Stopped on crossings
« Went around the gate

The Chartered
Institute of Logistics

l." and Transport

Did not stop
[ stopped on crossing
[l went around the gate
B other
Stopped and then procee:
[l Went thru the gate
B suicide/attempted suicide
B (No value)
[l went around/thru tempor

Causes vs. Types of HRGC Warnings

active warning devices, but....

* Active warning devices haven’t

eliminated crashes
* 40%ofcrashes at “Gates”locations

*+ 55%ofcrash locations have active
warning devices

¢ Causes differ with Active vs. Passive

Devices
*+ Did not Stop (Passive)
* Wentaround, Stopped,Others (Active)

* How are we responding?

* Anotherlayerofwarnings and
detections (video/rada r/li-dar)

» In-vehicle auditory alerts & o
Infrasfructure  -vehicle communication
(RCVW)

+  Better understanding of risks
(Crossing -i)

Pasi Lautala, PhD, PE , Associate Professor and Director ,Michigan Tech University

Using the "hammer" Solution Df adding Table 6. Distribution of HRI Incidents as a Function of Motorist Action and Warning
Device, 2008-2017

Warnﬁ ng Motorist Action
Device
Amm}m S'iﬁ?’d " topped on . Totals
Gates Proceeded Did pgll HRI Qi
Gates 2,383 121 k1 59 2608 | 2.701 ﬁ
Active
(FLS, WW, 0 il 1,980 606 77
HTS, Bells)
LR ((CE, I 810 5,089 1788 | 200
88)
Other
(Watchman, 0 22 97 36 7 162
Crew)
Unknown 0 66 366 178 33 643
Totals 2,384 1.330 T7.691 5.216 3.m8 19,639
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Grade crossing fatalities 44% lower
in 2021 than in 2020

425

2000 2003 2006 2009 2012 2015 2018 2021

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.

US Crossing Safety Data

55% of all grade crossing collisions and
73% of all fatal grade crossing collisions
occurred at gated crossings in 2021
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Similar pattern in Canada

Percentage of crossing accidents by type of crossing 2014

Private
13% Farm

2%

Public passive
37%
Public automated
48%
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* Lack of automated detection capability for @~ Federal Railroad Administration

currently available video feeds, both from ' US. Department of Transportation
stationary cameras and locomotive cameras { Volpe Center

Objectives 5[ I{UTGERS@
* To develop Artificial Intelligence—detection
: : : : Michigan
algorithms for automated crossing violation Technological
1885| UNIVersity

e ——————_. LITTRENIX)

Research underway; collaboration with NJDOT and
Rutgers on pedestrian detection using grade crossing
data from Ramsey, NJ

www.CILTNA.com
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\’“-‘ 42y’ Y Tew gl
(v Federal Rallroad Administration

Welcome to the FRA Grade Crossing
Tresspass Detection Tool

Drop or Browse to an mpd4 file, or a directory containing mp4 files you want to analyze

Drop a Video or Folder Here
r Browse for a File

www.CILTNA.com
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Hour of Day
DayofWeed 0 | 1 ] 2 | 3 ] & | 5 ] 6 ] 7 | 8 ] 9 | 10 11 ] 12] 13 |14 ] 15 ] 16 ] 17 | 18 | 19 | 20 | 21 | 22 | 23 |Grananota Total Grade Crossing Grade Crossing
Monday | 28 47 | 109 [ 132 | 95 | 58 | 30 | 45 | 51 | 58 | 46 | 96 | 113 | 68 | 160 57 | 56 | 34 | 1865 . - ;
Tuesday | 23 8 131 | 11|19 & [2a] 53 [@ |69 | &7 [123]1a1 FN 75 | 60 [ 29| 2238 Total Traffic \iolations Violation Rate Per
Wednesday| 28 | 22 63 | 144 | 146 [ 183 | o4 | 31 | 44 | 66 | 65 | 39 | 115 | 137 (154 | 76 | 25 | 2385 Thousand
Thrusday | 28 77 | 135 | 121 [ 185 | 107 | 50 | 62 | 69 | 70 | 73 | 127 | 148 52 | 40 2
friday | 27 77 | 112 | 103 [ 138 | 76 | 38 | 43 | 48 | 52 | 60 | 117 | 135 53 | 34 1
Saturday | 37 | 3 a1 | 76 | 77 | % 35 [o) 2 53 | 40 !% 3,142,767 14,019 4.5
Sunday | 39 | 34 33 | 63 | 69 | 26 52 ) 76 | 23 | 1068
Grand Total| 215 | 161 | S2 | 4 | 40 | 376 | 705 | 772 | 890 | 452 386 | 614 | 835 466 | 225 | 13430 545,703 5,065 9.3
T Hour of Day |
Dayofweed 0 ] 1 ] 2 ] 3] 4] 5] 61 7] 8] 9] w]un]2]13]1]15]i16 22 | 23 |GrandTotal Truck 485,040 2,033 4.2
Monda 12 | 36 | 27 [ 37 | 15 | 14 | 17 | 28 [ 20 | 31 |47 | 40 10 H 671
Tuesday 34 | 39 |31 | 16 | 10 | 12 | 15 | 28 | 22 | 54 | 40 16 | 12 | 710 .
Wednes 15 [ [ @ [sa] 21| w |30 18| 3|5 [ss]e [ 1| e Bicycle 56,318 285 5.1
Thrusday 13 | 24 | 32 |48 |19 | 13| 28 | 21 [ 31 | 27 |56 | 78 17 | 13 827
Frid 9 | 24 | 31 [ 37 [ 22 | 0| 23 | 17 | 35 | 2 | 53 | 48 18 | 14 751
Satur 10 16 | 22 5'1::5’1H 19 |21 | 34 [ 9] 43 35 ‘ 3,102 5 1.6
Sunday | 19 17 [27 [ 23 [ 3 | 15 [ 28 | 24 | 3 [ 10| 38 17 |
GrandTotal| 40 | 31 | 18 | 5 | 6 | 57 | 168 | 204 | 252 | 124 | 105 | 108 | 146 | 193 | 217 | 287 | 346 15
| Hour of Day
Day of Weeld 0 1 [ 23 JaJsTel 78] lwlunlna]a]wl[s[16]17]18[1s 2] 2a]2 ]2 [cGandTotal
Monday B3 26 | 25 | 16 | 5 | 13| 7 |11 | & |15 13|17 20 | 14 |Eai|naea] 247
Toesday 7 16 (19| 8 [ o [1a|18] 7 |14l 17| 5 [ 300 l | I ‘ ERS
Wednes g 25 |14 | B | 12| 1216 [18 21|28 17 |2][18 4 312 ®
Thrusday 7 28 | 16 | 1 | 13 |12 [ 11| 8 |17 | 18 | 21| 15 || 316
Frid 4 7 19| 19] 9118 ]10]5 |16] 23] 24 258 7 lan 302 UNIVERSITY FOUNDATION
Satur 5 | 13 13| 1| v [ 3]13] 0|1 7] s |maml s 170
Sunday ] 11 [ s [55 ETlE 7 13 [ish] 7 [ 11 JEa 4 95
GandTotal] 5 | 5 | 5 | 2 | 1 |41 |186| 208 134|102 | 6 | 64 | 69 | 76 | 73 | 83 | 116|128 | 120 | 137 | 75 | 17 | 18 | 11 | 1742

www.CILTNA.com



— Crossing Equipment Failure Monitoring

U.S. Department of Transportation
@ Federal Railroad Administration
cantileverLightsON: 97%

IEEE | -T=oMX)

Video: https://www.youtube.com/watch?v=r-ltrlsolh4

Al for Trespass Video:
https://www.youtube.com/watch?v=tykjSM_ 0Aes

Outward2020/07/3106:26:59.366 GMT
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https://www.youtube.com/watch?v=r-ltr1so1h4
https://www.youtube.com/watch?v=tykjSM_0Aes

_— Spatial risk identification

® . o
( U.S. Department of Transportation '
Photogrammetry Automation (4 Federal Railroad Administration
jllenzesot on Automated imagery
fnhoo(:zlgcr(j:;:jz:oind . analysis to identify hazards MIChlgan .
S Technological
Low Clearance Sight Line 1885| University

Identify hang-up risk by Identify sight line risk and
vehicle type potential obstacles

Inventory Portal

Photo documentation of

i 2 Cloud application to access
crossing and sign

: reports and imagery
infrastructure.

www.CILTNA.com



s Technology is a new tool — not the remedy
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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)

www.CILTNA.com



3 Conclusions / Discussion
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 Multi-faceted solutions

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

« Other trespass — the next frontier to hit

QUESTIONS / COMMENTS
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