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How It All started
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• Background

• Initial goal: Leveraging the usRAP

• Early collaboration
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usRAP: UGPTI Perspective
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• Understanding the Project Scope

• Workflow development

• Technology and Tools

• Collaboration & Iteration

• Outcome-Oriented Focus
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Tribe Expectation from usRAP
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Identification of high-
risk zonesRisk Mapping

• Roadway Departure (RwD) Crashes

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

Low cost alternativeRoad Inventory Tool

•Defined matrices related to roadway safety.

•Performance tracking over time with limited training.
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usRAP in Action: Risk-based Safety 

Planning Steps​
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Source: AI Chatbot
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Source: usRAP Analysis Process Training Manual



Turning Data into Safer Roads
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Data collection: 
Equipment and Procedure

Image Processing

Coding of Roads

Network Calibration with 
crash information
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Data Collection Equipment
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Source: Image created by AI chatbot;

Disclaimer: FHWA/NDSU/UGPTI does not endorse any product as part of this presentation
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Data Collection: GoPro 360 

Installation
• 360 Camera has two lenses 

and captures spherical 

photos/videos.

• Mounts on top of the 

vehicle.

• View the photos/videos in all 

directions as if standing at 

the camera location.
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Source: Sara Yockey permitted use of her photos, per FHWA Office of Tribal Transportation
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Data Collection Equipment: Other
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Disclaimer: FHWA/NDSU/UGPTI does not endorse any product as part of this presentation
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Data Collection: Network 

Identification
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Source: Northern Cheyenne Tribe
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Image Processing

From Google From Mapillary
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Image source: Google Street View and Mapillary



July 2023

September 2015

October 2021

June 2009

Recent Images for Inventory
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Image source: Google Streetview



Image Processing in GRIT
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Image source: GRIT UGPTI



Demonstration: Sample of Road Segment
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Coding/Logging Attributes
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• Pre-coding (14 attributes): Road Identification

• Coding (47 attributes):

• Roadside Object/ Obstacles

• Curvature and Grade

• Intersection and Road Crossing

• On-road and Roadside Safety Measures

• Pavement and Shoulder Condition

• Multimodal Facility and Demographic Data

• Post-coding (19 attributes): Vehicular Flow
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usRAP Matrices
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Source: usRAP Analysis Process Training Manual
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Coding/Logging Attributes
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Network Calibration
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The Road Ahead: What usRAP 

Shows Us
• usRAP/ ViDA

• Star Rating

• Risk Map

• FSI (Fatality and Serious Injury) 

Estimation
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ViDA Features

• Safer Roads Investment Plan – detailed 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 data, risk results, and recommended 

countermeasures.
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Source: iRAP
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ViDA Road Safety Assessment Dashboard
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usRAP Montana Star Rating

22Source: International Road Assessment 

Programm (iRAP)Upper Great Plains Transportation Institute



usRAP Montana FSI Estimates
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Source: iRAP
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usRAP Montana FSI Likelihood
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Source: iRAP
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ViDA & Road to SRIP
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Sample: usRAP Output (download image, pdf, or csv)
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ViDA & Road to SRIP
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Sample: usRAP Output
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ViDA & Road to SRIP
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Sample: usRAP Output
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ViDA & Road to Strip Plan
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Sample: usRAP Output
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ViDA Downloads
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Safety Plan Adoption

• Development of a Comprehensive Roadway 

Departure Safety Plan

– Targeted identification of critical segments for effective 

safety interventions

• Assessment of challenges and potential obstacles

• Alignment of policies with proposed 

countermeasures
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Questions/Comments
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josh.ward@crow-nsn.gov

Josh Ward

Senior Planner for Crow DOT

Ph: 406.697.2762

ronald.hall@ndsu.edu

NTTAP, Co-Director

North Dakota State University | Upper Great Plains 

Transportation Institute

Ph: 701.231.7767

kimberly.vachal@ndsu.edu

Senior Research Faculty|Program Director, PhD

North Dakota State University | Upper Great Plains 

Transportation Institute

Ph: 701.231.6425

md.s.hasan@ndsu.edu

Associate Research Fellow

North Dakota State University | Upper Great Plains 

Transportation Institute

Ph: 701.231.8085
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Thank You!
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