UAS Case Studies

New Hampshire Department of Transportation

Unmanned Aircraft Systems (UAS) are a new capability that has the potential to reduce costs dramatically and increase safety for transportation
operations. Despite the considerable amount of existing research and case studies surrounding UAS, there appear to be few, if any, that have
focused on analyzing the costs, benefits, and barriers associated with integrating UAS into a state department of transportation’s operations. The
overall objective of this project focused on evaluating UAS technology for a broad range of case studies relating to the specific needs of the New
Hampshire Department of Transportation (NH DOT). This project was a partnership between NH DOT and the University of Vermont’s (UVM)
UAS Team. UVM’s UAS Team conducted flight operations and generated products for eight case studies. These case studies served the purpose
of evaluating the applicability of UAS for NH DOT, comparing UAS to existing methods and analyzing the barrier to UAS implementation.
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Accident UAS Case Study

NH Motor Speedway - Loudon, NH

Documenting an accident requires a combination of broad area mapping and close-range inspections. Unmanned Aircraft
Systems (UAS) have unique capabilities that allow them to meet both needs efficiently and effectively. This project showed
that current UAS technology can speed up the process of documenting an accident. The chief challenge for NH DOT in
maximizing UAS for this purpose is the technical know-how to integrate the geospatial and inspection products into their
existing systems and workflows.
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Aeronautic UAS Case Study

Jaffrey Airport - Jaffrey, NH

An Annual Airport Safety Inspection (5010 Inspection) requires a combination of broad area mapping and
close-range inspections. Unmanned Aircraft Systems (UAS) have unique capabilities that allow them to
meet both needs efficiently and effectively. This project showed that current UAS technology can
dramatically speed up the process of the 5010 inspection. The primary challenge for NH DOT in
maximizing UAS for this purpose is the technical knowledge to integrate the topographic survey data into
their existing systems and workflows.
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https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf

Lebanon, NH

Bridge Inspection UAS Case Study

Inspecting a bridge requires close-range inspections. Unmanned Aircraft Systems (UAS) have unique capabilities that can
inspect a bridge efficiently and effectively. This project showed that current UAS technology can dramatically speed up the
process of a general bridge inspection. The chief challenge for NH DOT in maximizing UAS for this purpose is the technical

know-how to integrate the inspection products into their existing systems and workflows.

PROJECT OVERVIEW
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https://uvm.maps.arcgis.com/apps/MapTour/index.html?appid=73b4915218b944f6a11b475bacf0f385
https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf

Construction UAS Case Study

14633B Project - Derry & Windham, NH

Construction monitoring can often be a timely and intensive process through manual means. Unmanned Aircraft Systems
(UAS) have unique capabilities that allow these tasks to be completed efficiently and effectively. This project showed that
current UAS technology can dramatically speed up the process of construction monitoring. The chief challenge for NH
DOT in maximizing UAS for this purpose is the technical know-how to integrate the geospatial and inspection products
into their existing systems and workflows.
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https://uvm.maps.arcgis.com/apps/Cascade/index.html?appid=1f8fe22b8fb044a4967c46cb9e51e3db
https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf

Dam UAS Case Study

Murphy Dam - Pittsburg, NH

Assessing risk from dams requires a combination of broad area mapping and close-range inspections. Unmanned Aircraft
Systems (UAS) have unique capabilities that allow them to meet both needs efficiently and effectively. This project showed
that current UAS technology can dramatically speed up the process of dam risk assessment. The chief challenge for NH
DOT in maximizing UAS for this purpose is the technical know-how to integrate the geospatial and inspection products
into their existing systems and workflows.

PROJECT OVERVIEW

[I% Mapped the dam and surroundingarea A multi-rotor UAS called the A fixed wing UAS called the
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, . collect still images of the dam flown to collect images to
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Overhead imagery, orthorectified, 3- Photogrammetrically derived raster Photogrammetrically derived point cloud was High resolution inspection photos in true
band, true color, 1.2 in pixel size, elevation model generated from the point produced from image matching key points color and thermal photos. Ability to acquire
horizontal accuracy up to +/- 1cm cloud, resolution as good as 5cm, GIS/CAD from all photos. Vertical accuracy as good as photos of hard to reach and awkward angles,
(hard ground surfaces), GIS/CAD +/- 1cm (hard ground surfaces) but not closer to the structure.
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https://uvm.maps.arcgis.com/apps/Cascade/index.html?appid=d657168f27a24a4896d57e9b1a321aab
https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf

Rail & Bridge UAS Case Study

Lancaster, NH

Mapping rail lines and inspecting a bridge requires a combination of broad area mapping and close-range inspections.
Unmanned Aircraft Systems (UAS) have unique capabilities that allow them to meet both needs efficiently and effectively.
This project showed that current UAS technology can dramatically speed up the process of a general rail and bridge
inspection. The chief challenge for NH DOT in maximizing UAS for this purpose is the technical know-how to integrate the
geospatial and inspection products into their existing systems and workflows.

PROJECT OVERVIEW

A multi-rotor UAS called the
senseFly Albris was flown to
collect still images of the rail,
bridge, and surrounding area.

A fixed wing UAS called the
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https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf

Rock Slope UAS Case Study

Crawford Notch State Park

A rock slope inspection can be a timely, intensive, and even dangerous process through manual means.
Unmanned Aircraft Systems (UAS) have unique capabilities that allow these tasks to be completed
efficiently, effectively, and safely. This project showed that current UAS technology can dramatically speed
up the process of a rock slope inspection. This case study is one of the easiest for NH DOT to integrate into
their existing systems and workflows. Capturing inspection photos does not require the technical
knowledge to process and analyze geospatial products.
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Created point cloud using UAS to
analyze rock structure and slope
stability
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Overhead photos, true color, JPG format
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https://uvm.maps.arcgis.com/apps/Cascade/index.html?appid=59da9c318e6a49fda07dc342ca4bbfbf
https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf

Traffic Monitoring UAS Case Study

I-95 - Portsmouth, NH & Franconia State Park

Traffic monitoring can often be a timely and intensive process through manual means. Unmanned Aircraft
Systems (UAS) have unique capabilities that allow these tasks to be completed efficiently and effectively.
This project showed that current UAS technology can dramatically speed up the process of traffic
monitoring. This case study is the easiest for NH DOT to integrate into their existing systems and
workflows as it does not require the technical knowledge to process and analyze geospatial products.

PROJECT OVERVIEW

ACqUired aerial phOtOS and videos of The DJI Phantom 4 is a quad-copter platform
traffic flow and parked vechicles with a high performance camera that can

shoot video in 4K at 30 frames per second. The
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PHOTOS VIDEOS
Overhead photos, true color, JPG Overhead videos, true color, 4K at 30
format frames per second, MP4 format
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View the YouTube video for the final product of the I-95 traffic
monitoring.

—=| For more information on NH DOT case studies visit the project
=| final report.



https://uvm.maps.arcgis.com/apps/MapTour/index.html?appid=303f3cc096d245519a79af5c8dcb91c6
https://www.youtube.com/watch?v=Qyj58btXbMY&feature=youtu.be
https://www.nh.gov/dot/org/projectdevelopment/materials/research/projects/documents/26962j-report.pdf



