
www.mtri.org 

Using multi-temporal imagery and unmanned 

aerial vehicles to improve mapping and 

inventory of forested roads 

 

 
David M. Banach 

Masters of Professional Studies in GIS, Univ. of Maryland ς 
College Park  

Assistant Research Scientist ς Michigan Tech Research 
Institute; Ann Arbor, Michigan 

Presentation for the Maryland State Geographic Information 
Committee ς Winter Quarterly Meeting ς January 21, 2015 



 

 

Presentation Format 

2 

Unpaved 

Roads 

Project 



 

 

Presentation Format 

3 

Unpaved 

Roads 

Project 

Forested 

Roads 

Project 



 

 

Presentation Format 

4 

Unpaved 

Roads 

Project 

Duck Lake 

Fire Analysis 

Forested 

Roads 

Project 



 

 

Presentation Format 

5 

Questions 
Duck Lake 

Fire Analysis 

Unpaved 

Roads 

Project 

Forested 

Roads 

Project 



www.mtri.org 

Colin N. Brooks, Michigan Tech Research Institute (MTRI) 

Dr. Tim Colling, P.E., Michigan Tech Center for Technology and Training (CTT)  

Christopher Roussi, MTRI 

Caesar Singh, P.E., US Department of Transportation Research & Innovative Technology 

Administration (RITA) 

David Dean (MTRI)  

Richard Dobson (MTRI) 

Dr. Melanie Kueber Watkins (CTT) 

www.mtri.org/unpaved 

integratedglobaldimensions.com/unpaved/ 
 

 

 

Implementation Assessment of Unpaved Road Condition  

with High-Resolution Aerial Remote Sensing 
 

  

http://www.mtri.org/unpaved
http://integratedglobaldimensions.com/unpaved/


 

 

Road Characteristics 
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Å Unpaved roads have common characteristics 

ï Surface type 

ï Surface width 
Å Collected every 10', with a precision of +/- 4ò 

ï Cross Section (Loss of Crown) 
Å Facilitates drainage, typically 2% - 4% (up to 6%) vertical change, sloping 

away from the centerline to the edge 

Å Measure the profile every 10' along the road direction, able to detect a 

1% change across a 9'-wide lane 

ï Potholes 

Å <1', 1'-2', 2'-3', >3ó width bins 

Å <2ò, 2ò-4ò, >4ò depth bins 

ï Ruts  
Å Detect features >5ò, >10' in length, precision +/-2ò 

ï Corrugations (washboarding) 
Å Classify by depth to a precision of +/-1ò 

ï <1ò, 1ò-3ò, >3ò 

Å Report total area of the reporting segment affected 

ïRoadside Drainage 
Å System should be able to measure ditch bottom relative to road surface 

within +/-2ò, if >6ò 

Å Detect the presence of water, elevation +/-2ò, width +/-4ò 

ïFloat aggregate (berms) 
 

 
 



 

 

Helicopter Data ï Garno Rd. 

25m Altitude 



 

 

Performance ï Collected Imagery 
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Taken from 25m 



 

 

 3D Reconstruction (Helicopter) 
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Initial point cloud Densified point cloud 

3D surface from point cloud 



 

 

3D data examples 
Important to categorizing distresses by severity 

Obtaining 0.9 cm ground sample distance 
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