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Introduction

► Project goals:
► Develop a drone-based grade crossing inspection system

► Humped crossing analysis
► Visual sight lines
► Railway infrastructure assessment

► Determine if & how drone data can be used for 
automated assessments of railway crossings

► Phase I SBIR resulted in new Crossing-i system
► FRA Research Report for Phase I: 

https://railroads.dot.gov/elibrary/automated-drone-
based-inspection-system
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Phase II SBIR

► Phase II Focus
► Commercialization
► Developing Automated Tools

► Automated Profile Assessment Tool
► Identifies the potential for a vehicle to become 

hung up on a crossing 
► Able to assess any vehicle configuration

► Railroad Grade Crossing Viewshed Tool
► Identifies if crossings meet sight line requirements
► Uses AASHTO Greenbook guidelines by default but 

can use any custom input for assessment
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2021 Crossings

► Michigan - LSRC
► 6 Sites

► Indiana - IDOT
► 7 Sites

► Illinois - ICC
► 1 Site with 3 crossings

► Minnesota - MnDOT
► 12 Sites

► Wisconsin - WisDOT
► 6 Sites (Nov. 2021)
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Automated Profile 
Assessment Tool

► Identifies the potential location where a vehicle 
could impact the ground at a crossing

► Vehicle configurations automatically tested, more 
can be added:
► Low-Boy Trailer

► Wheel Base – 30 ft
► Ground Clearance – 5 inches

► Motorcoach
► Wheel Base – 27 ft
► Ground Clearance – 7 inches

► School Bus
► Wheel Base – 23 ft
► Ground Clearance – 7 inches
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Root Rd. 
(#076421X)
humped 
crossing
analysis results
example
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Erickson Rd. (076437U) Crossing in 
Minnesota – Viewshed Tool results

► Stop sign at crossing
► Typical train speed is 1 – 50 

mph
► BNSF / NLX line Duluth to 

Twin Cities

► AASHTO Greenbook train 
distance: 1,202 ft
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Machine learning 
sign detection – MTRI inc. 
Erickson Rd. examples & others
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Crossing-i data portal web 
application

► We are completing development of a web application that enables customers to:
► Search and view crossings in the GCIS crossing database

► Order analyses for selected crossings

► View and download Crossing-i analysis results & reports for selected crossings

► Can give guest access
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Crossing-i data portal web 
application: sight lines
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Crossing-i data portal web 
application: hangup analysis
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Example Crossing-i report
PDF contains: Overview, crossing database info, UAS / 
ground photos, symbolized hang-up location results, 
symbolized viewshed results, elevation profile views
442nd Street (#082750K)
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Opportunities for follow-up?
● Full NLX survey?
● Other priority locations for MnDOT?
● Ready for deployment

20


	Updates on the Crossing-i System for Highway/Rail Grade Crossing Inspection�MnDOT Results Overview, Jan. 20, 2022
	Introduction
	Phase II SBIR
	2021 Crossings
	Automated Profile Assessment Tool
	Root Rd. (#076421X)�humped crossing�analysis results�example
	Slide Number 7
	Slide Number 8
	Erickson Rd. (076437U) Crossing in Minnesota – Viewshed Tool results
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Machine learning �sign detection – MTRI inc. Erickson Rd. examples & others
	Crossing-i data portal web application
	Crossing-i data portal web application: sight lines
	Crossing-i data portal web application: hangup analysis
	Example Crossing-i report
	Opportunities for follow-up?

