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Outline

 State of Practice
 UAV technology
 Common Workflows
 Examples / Case Studies

 Change Detection with Aerial LiDAR
 Change Detection with Terrestrial LiDAR
 Change Detection with Terrestrial Photogrammetry
 UAV 3D model data for 3D numerical modelling

 Geotechnical Asset Management
 Emerging applications - Flying underground, BIM, and automation
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State of Practice for Scanning with UAVs

 Presentations last year by Radford University and ATS International 
summarized the use of UAVs quite well

 Most work right now is done with Photogrammetry and almost all of that 
is using Structure From Motion

 As units get smaller and UAVs get better, LiDAR and RTK GPS being 
added

 Less common sensors include Thermal, Near Infrared and bathymetric 
LiDAR

 Scale is highly flexible from hand specimen to entire highway alignment
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UAV Units
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Common workflow
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Baseline Point Cloud
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Repeat Data Collect
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Change Detection Case Study – Aerial LiDAR
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Change Detection Case Study – Terrestrial 
LiDAR
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Site flyover video
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Change Detection Case Study – Terrestrial 
LiDAR
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Change Detection Case Study – Terrestrial 
LiDAR
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Change Detection Case Study – Terrestrial 
LiDAR
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Change Detection Case Study – Terrestrial 
LiDAR
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Change Detection Case Study – Terrestrial 
Photogrammetry
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Change Detection Case Study – Terrestrial 
Photogrammetry
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I-70 – Debeque Canyon MP 53 Test Site
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UAV LiDAR Data Set – I-70 Debeque Canyon
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UAV LiDAR Data Set – Limits of Detection
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UAV Photogrammetry Data Set – I-70 Debeque
Canyon

August 21, 2017 26



UAV Photogrammetry Data Set – Limits of 
Detection
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April 26, 2017
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April 27, 2017
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Difference – April 26 to April 27, 2017

August 21, 2017 30



Difference – April 26 to April 27, 2017
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Preliminary Findings – Limits of Detection

 Resolution
 UAV LiDAR ~10 cm/point (~4 in/point)
 UAV Photogrammetry ~2 cm/pixel (~3/4 in/point)

 Approximate Limits of Detection / Registration Error
 UAV LiDAR ± 6 cm (2.5 in)
 UAV Photogrammetry ± 30 cm (12 in)
 Photogrammetry – Registration is Key
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Case Study – UAV Data for Numerical 
Modelling
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Rapid Generation of Rockfall Simulation Runs
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Rapid Generation of Rockfall Simulation Runs
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Geotechnical Asset Management

 GAM Still in Development Stages
 Currently – Inventory of Features (Hazard Identification)
 Score/Rating – Not a Probability
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Modified Colorado RHRS and UAV Data

 Measurable
 Quantifiable

 May be 
Quantifiable

 Potential to 
Visually 
Assess
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Rockfall Magnitude-Cumulative Frequency
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Difficult / Limited Access
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Emerging Applications – Drones Underground
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Applicable to 
tunnel 
inspections

Emerging Applications– Drones Underground
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Emerging Applications– Drones Underground
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Emerging Applications– Drones Underground
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Emerging Applications– Drones Underground 
– Looking for Seepage with Thermal Imager
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Emerging Applications– Input into BIM 
Systems
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Emerging Applications - Automation
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Questions?

Ryan Preston, P. Eng
Ryan_Preston@golder.com

Randy Post, PE
rpost@golder.com
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