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How It All started

« Background
 |nifial goal: Leveraging the usRAP

» Early collaboration
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USRAP: UGPTI Perspective

« Understanding the Project Scope
« Workflow development
 Technology and Tools

« Collaboration & Iteration

« Outcome-Oriented Focus
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Tribe Expectation from usRAP

. _ |dentification of high-
Risk Mapping risk zones

e Roadway Departure (RwD) Crashes

e Limited infrastructure, poor road conditions, and lack of
clear signage

Low cost alfemafive

e Defined matrices related to roadway safety.
e Performance tracking over time with limited training.
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USRAP In Action: Risk-based Safety
Planning Steps

IMPLEMENTATION OF
INFRASTRUCTURE
IMPROVEMENT PROJECTS

ENGINEERING
STUDIES

Source: usRAP Analysis Process Training Manual
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Turning Data into Safer Roads

Data Collection Equipment

Data collection:
Equipment and Procedure

Image Processing

Coding of Roads

Network Calibration with
crash information
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Data Collection Equipment

Insta360

Source: Image created by Al chatbot;
Disclaimer: FHWA/NDSU/UGPTI does not endorse any product as part of this presentation

NORTH DAKOTA
STATE UNIVERSITY

Upper Great Plains Transportation Institute



Data Collection: GoPro 360
Installation

. 360 Camera has two lenses g el
and captures spherical

ohotos/videos. Lo
» Mounts on top of the —
vehicle. ;
. View the photos/videos in ¥
directions as if standing at #
the camera location.

o
i 5 T —

e 4 A - ——
Source: Sara Yockey permitted use of her photos, per FHWA Office of Tribal Transportation
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Data Collection Equipment: Other

Powerextra 3 Pack Rapid 3-Channel USB Charger Compatible with GoPro MAX 360
Battery and ACDBD-001 ACBAT-001

InSteck
FREE delivery Mon, Sep 29 available at checkout
FREE Retumns

This & a gft Leamn more

O ' 4 Delete | Sove for later  Compare wath simlar tesns  Shar

GoPro The Remote - Official GoPro Accessory
FREE delivery Oct 11 - 31 avallable at checkout
FREE Returms
This = a gft Loam more
Style Accessory

O 1" + Defet bawe for L avgare with sender itees Sha

PellKing Car Mount Kit for Insta360 DJI OSMO 360 Camera, 4in1 Suction Cups Magnetic
Mount with 114cm Invisible Selfie Stick for Insta360 X5, X4, X3 X2 X,GO 3,ONE RS,RDJ..
In Steeh

FHEE detivery Mon, Sep 29 available at checkout

FREE Heturns

This s a gt L mary

g 1" + Delet sove for later  Compare with simiar itorn  Share

4 Packs Compatible with gopro max Protective Lens
] k. A

FHEE detivery Mon, Sep 29 available at checkout

FHEL Meturns

™isim o gt Lo

o + Dl Cove for lter ~ Sham

NORTH DAKOTA
STATE UNIVERSITY

Upper Great Plains Transportation Institute

$31.49

Sandisk
Extreme

25608 "3 V%
1 A2

$99.99

$13.99

SanDisk 256GH Extreme microSDXC UHS-1 Memory Card with Adapter - Up to 190MB/s,
€10, U3, V30, 4K, 5K, A2, Micro SD Card - SDSQXAV-256G-GNEMA
FREE delivery Sep 29 - Oct 3 available at checkout
FREL Heturns
™is & o guft Leaen more

Capacity: 25666
o ' 4 Dty v for Lo Carmpary wan simdar |besy Wi

GoPro MAX — Waterproof 360 + Traditional Action Camera with Touch Screen Spherical
5.6K30 HD Video 16.6MP 360 Photos 1080p Live Streaming Stabilization

I Srock
FREE delivery Mon, Sep 29 available at checkout
FVEE Fet 11

This & a gt Leam mare

Seyles V2 2005

$24.99

$249.00

Subtotal (& items): $508.46

Disclaimer: FHWA/NDSU/UGPTI does not endorse any product as part of this presentation



Data Collection: Network
. ldentification

Northern VCheYenne Road S

YStem 20}

Legend
°  N_Cheyenne_Tribe

4+ Crow_Tribe_phase2M
*  Crow_Tribe_phase2G

Source: Northern Cheyenne Tribe v e
— Road Network
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Image Processing P4

Google

From Google From Mapillary

images by 4\ Mapilary contributors Sep 08, 2023

NORTH DAKOTA Image source: Google Street View and Mapillary
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Recent Images for Inventory
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Jul2023 Oct 2021 Sep 2015 Jun 2009 Jul 2023 Oct 2021 Sep 2015 Jun 2009

E%RFEHU?\]'?\\P/(SJISAITY Image source: Google Streetview
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Image Processing in GRIT

Previous 360 View Next x

NORTH DAKOTA Image source: GRIT UGPTI
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Coding/Logging Attributes

* Pre-coding (14 attributes): Road |denfification

 Coding (47 attributes):

 Roadside Object/ Obstacles
 Curvature and Grade

* Intersection and Road Crossing
 On-road and Roadside Safety Measures

« Pavement and Shou
* Multimodal Facillity o
« Post-coding (19 attribu
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USRAP Matrices

Motorcycle facility

Paved shoulder — left Paved shoulder — right

Sidewalk provision — left ArSeaeteyge Bicycle facility Curvature Sidewalk provision — right
Roadside object — left Vehizle - Bicycle flow Quality of curve Roadside object — right

Roadside distance - left Pedestrian flow Roadside distance - right

=
=

Intersection type Crossing facility Median Street lighting Far i
Intersection quality Crossing quality Centreline rumble strips Shoulder rumble strips Nimber:of lanes
Intersecting volume Traffic calming Sight distance Vehicle parking Read condiion

Channelization Roadworks Delineation Service road Skid feslstance
Property access points Grade Pedestrian fencing

Source: usRAP Analysis Process Training Manual
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Coding/Logging Attributes

iRAP Star Rating Input Review

Road Name | Pryor Gap Rd Length | 01 Landmark
Section | Gsois3s2 Latitude | 45.412579973 Vehicke flow (AADT)
Distance | 36 Longitude | -108.555496468 Image reference
Item Category Hold Item Category Hold  Item
Carriageway-Roadway Type | Undivided road »] [T Roadside severty - night sde object | Downwards siope (> -157)  »| [~ pelneation
Upgrade cost [ Low | ™ shoulder rumbie strips | Not present > ™ street ighting
Bicyde observed flow [ None | T Paved shouider - left side [ None ~| ™ pedestrian crossing - inspected road
Pedestrian obsevered flow across the | None j I Paved shoulder - right side | None j [ Pedestrian crossing quality
Pedestrian obsevered flow abng the | None »| ™ intersection type [ None »| ™ Pedestrian crossing faciites - side
Pedestrian obsevered flow abng the | None »| ™ Intersection channetzation [ Not present ~| ™ Pedestrian fencing
Land use - right side | Undeveloped areas j [ Intersecting road volume | Not appicable j [ Speed management / traffic caiming
Land use - left side | Farming and agricultural | I intersection qualty | Not appicable | ™ vehide parking
Area type [ Rural | I Property access points [ None | T Sdewak - left side
Speed Imt | 45 Number of lanes in one drrection | One | ™ sdewak - right side
Truck speed mit [ 40 Lane width | wide (= 10.6ft) | T servicercad
Median type | Centerine ~| ™ curvature | Straght or gently curving  ¥| [~ Bicyde facity
Centerine rumble strips | Not present | ™ Qualty of curve | Mot appicable ~] I Roadworks - Work zone
Roadsde severtty - left sde dstance | 3 to <15ft | I Grade [ = 0% to <7.5% | I sghtdstance
Roadside severity - left side object | Dowmwards slope (> -15%) j [ Road condition | Medum j I school zone warning
Roadside severity - right side dstance | 0 to <3ft j I Road surface type - Skid resstance | Paved - medum j I school zone crossing guard
Coder name | Sharjad Coding date | 1/23/2024 Road survey date
Comments | This s dose to the ntersection of Pryor Gap Rd and Loop Rod. Pryor Gap Rd s conside

Sheet Name | coding = Previous Row | Write changes | [ ShowStreetview |

Row Number | 38

P - Next Row | Hold al - on/off |
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X

|

| s0

| 37

Category Hc
[ Poor = r
[ Not present ~|r
[ No facity ~|r
| Not appicable = r
[ No faciey ~|r
| Not present ~r
| Mot present = r
| No parking j [
[ None ~r
| None = r
| Not present ~|r
[ None ~r
| No road works (work zone) | I’

| Adequate ~|r
| Not appicable (no school at lij I
| Not applcable (no school at Uj [

| 8/1/2023

Save Input Fle

Close
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Network Calibration

Fatal Crashes 2018-2022

Legend

e  Fatal Crashes

Road Network

Tribal Reservations
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The Road Ahead: What usRAP

Shows Us
« USRAP/ VIDA
« Star Ratfing
* Risk Map

 FSI (Fatality and Serious Injury)
Estimation
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VIiDA Features

« Safer Roads Investment Plan — detailled recommendations on
countermeasures and their estimated cost and benefits.

Tribal Community Road Safety Plan

» Strip Plans — Detail of countermeasure application on roadway
section.

« Performance Tracking — Tools to review and download the
coded attribute dataq, risk results, and recommended
countermeaqsures.

NORTH DAKOTA Source: iRAP
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ViDA Road Safety Assessment Dashboard

A VDA Tools [3 Updates
w ©“eom = 2 &
)
May 15, 2024
My Data Results Request Accessto  Upgrade Account @ Demonstrator Contact Support Y
Results
May 15, 2024
A RAP Apps
i E Mar 19, 2024
* } o8, QRIS i
@ star Rating for Star Rating for @ RAPIDO @ Route Review ORIS @ Interactive
Schools Designs Tool (Coming soon) Report Examples
Feb 23, 2024

Q@ odrcp G TOSIKIm o

@ Data Coverage € CycdeRAP & iRAP Safety & Road Safety
Insights Explorer Toolkit
Feb 14, 2024

The International Road Assessment Programme (iRAP) is a registered charity dedicated to preventing the tens of thousands of road deaths and
serious injuries that occur every day worldwide. iRAP partners with governments, mobility clubs, development banks, research institutes and
road safety NGOs in 100 countries to provide the tools and training to make roads safe

IRAP is the umbrella organisation for regional RAP programmes including:

)IR Ap PP BraziRAP  »BrazilRAP ChinaRAP

@ Sao Paulo

P> IndiaRAP > KiwiRAP P» KSARAP  »MéxiRAP

PPMYRAP  » SARAP P»TanRAP PP ThaiRAP
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USRAP Montana Star Rating

smoothed | | Before | | Show Legend

Star Rating ‘ - -
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USRAP Montana FSI Estimates

FSI estimation ‘ -

| Before | | Relative | |Show Legend |
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UsRAP Montana FSI Likelihood

FSI estimation ‘ "
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_ | | Before | | Relative | | Show Legend |

| [aner | [Atsotute] ([nae tgena

Brandenberg 0%
1-10% 4
L]
-20%
Wood Place =200 \
21-30% M

31-40% M

41-50% M

51-60% M

Willow 51-70% /'.
Crossing 71-80% M
81-90% M

91-100% !u

B e

Analysis
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AFTER IMPROVEMENTS
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VIDA & Road to SRIP

Sample: usRAP Output (download image, pdf, or csv)

/ Results / Investment Plans / SRIP Table

O Filter 1 - usRAP > Montana = Narthern Cheyenne Safer Roads |I'|VF_‘Stm ent Pla n ited N —— _24_1 ] IE|
Analysis Period: 20 years J
Total FSIs Saved Total PV of Safety Benefits Estimated Cost Cost per FS| saved Program BCR
159 477,000,000 74,300,000 468,000 6.42
Countermeasure t Length / Sites FSls saved PV of safety benefit Estimated Cost Cost per FSl saved Program BCR
_: 10.4 km 5.69 17,100,000 2,060,000 362,000 83
_: 26.1 km 233 6,980,000 275,000 118,000 254
_: 23.0km 1.83 5,480,000 237,000 130,000 231
: 19 sites 0.302 906,000 516,000 1,710,000 1.76
: 9.2 km 5.68 17,000,000 8,570,000 1,510,000 1.99
2 33 km 0.518 1.560.000 564,000 1.090,000 2.76
_: 9.0 km 557 16,700,000 8,420,000 1,510,000 1.59
_: 3.1 km 0.4594 1,480,000 535,000 1,080,000 277
2 12.8km 1.87 5,610,000 212,000 113,000 26.5
: 94.6 km 5.18 15,500,000 3,300,000 637,000 4.7
4

2 33 km 1.25 3,750,000 774,000 621,000 4.84

NORTH DAKOTA
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ViDA & Road to SRIP
Sample: usRAP Qutput

O Fiter 1 - uskap > Montana > crow Safer Roads Investment Plan ited States dollarisp = '%'24,“
Ar riod: 20 years
Total FSIs Saved Total PV of Safety Benefits Estimated Cost Cost per FSI saved Program BCR
289 710,000,000 87,800,000 304,000 8.08
Countermeasure Length / Sites FSls saved | PV of safety benefit Estimated Cost Cost per FSl saved
: 110.6 km 74.8 184,000,000 18,600,000 249,000
=2 180.9 km 34.6 85,000,000 14,300,000 413,000
2 33.5km 30.5 74,900,000 6,700,000 220,000
:.: 36.5 km 29.9 73,600,000 7,630,000 255,000
: 31.4km 20.9 51,200,000 6,090,000 292,000
: 134.9 km 16.6 40,800,000 4,810,000 290,000
=3 26.0 km 9.03 22,200,000 1,520,000 168,000
: 20.1 km 8.15 20,000,000 220,000 27,000
'_: 28.8km 7.72 19,000,000 5,990,000 776,000
: 74.5 km 7.57 18,600,000 3,100,000 409,000
: 10.4 km 7.55 18,500,000 2,450,000 324,000

NORTH DAKOTA
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Program BCR

9.86
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11.2

9.64

8.42

8.48

14.6

90.9

317

7.57

[&]
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ViDA & Road to SRIP
Sample: usRAP Qutput

Improve curve delineation
B | mcas |
Map Satellite =
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e
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Keyboard shortcuts Map data ©2025 Google Terms Report 2 map error
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ViDA & Road to Strip Plan
Sample: usRAP Qutput

/ Results / Investment Plans / Strip Plan

O Filter 1 - usRAP > Montana > Crow > Crow Tribe Network v2 > Whistling Water Loop > 5109 Strl p P | an
Distance 0.0 0.1 02 03 04 05 06 0.7 0.8 09 1.0 1.1 1.2 1.3 14 1.5 1.7 1
Improve Delineation
Shoulder rumble strips
Footpath provision passenger side (informal path >1m)

Footpath provision driver side (informal path >1m)

Unsignalised raised crossing
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ViDA Downloads

{ Results / Downloads

Core Data Fatality Estimations Countermeasures
] & &
Countermeasure details including overridden
] &
Flease note: this file does not include the outcome of multiple-countermeasure adjustments. &
Countermeasure details with overridden excluded

]

]

Chainages Upload Only

] &

Montana > Crow > Crow Tribe Network v2
Star Ratings - Before Star Ratings - After

1S 1S

2 2

2 2

1S S

Montana > Northern Cheyenne > Northern Cheyenne Network v2

Star Ratings - Before Star Ratings - After

2] e

1S 1S

e 1S

2 e
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Safety Plan Adoption

 Development of a Comprehensive Roadway
Departure Satety Plan

— Targeted idenftification of critical segments for effective
safety inferventions

« Assessment of challenges and potential obstacles

« Alignment of policies with proposed
counftermeasures
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Questions/Comments ?

[osh.ward@crow-nsn.gov kimberly.vachal@ndsu.edu
Josh Ward Senior Research Faculty | Program Director, PhD
Senior Planner for Crow DOT North Dakota State University | Upper Great Plains
Ph: 406.697.2762 Transportation Institute
Ph: 701.231.6425
ronald.hall@ndsu.edu md.s.hasan@ndsu.edu
NTTAP, Co-Director Associate Research Fellow
North Dakota State University | Upper Great Plains North Dakota State University | Upper Great Plains
Transportation Institute Transportation Institute
Ph: 701.231.7767 Ph: 701.231.8085
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Thank You!
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