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Introduction

Unmanned Aircraft System (UAS)
— Also Known as Drone or UAV
* Two Categories

e Large > 55 Pounds

e Small (sUAS) < 55 Pounds




Overview
Uses M
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Construction Documentation Photogrammetric Mapping

Agriculture Monitoring/Pest Control Border Patrol and Law Enforcement
Search and Rescue Fire Hot Spot Location

Mining and Quantity Analysis Wildlife Research



Introduction

S A
& sS4
4’4 = h«(i, ¢

* Who is using UAS

— Governmental Agencies

— Universities Mmrech
— Manufacturers

— Private (ConocoPhillips & BP)

— Movie/TV Companies (6)
— LeSueur County

— Authorized/Unauthorized
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Background

FAA Modernization and Reform Act of 2012
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License to Fly Does Not Exist

e Must Obtain Temporary License

e Certificate of Waiver or Authorization (COA)

e Airworthiness Certificate- Experimental Category
e  Manufacture or Educational Institute

e Airworthiness Certificate- Restricted Category
e Commercial Users



Certificate of Authorization (COA)

e 2009- 146 Issued 2013 Almost 600

e Special COA
— Emergency COA

e Loss of life or potential
* Manned aircraft is unattainable




Certificate of Authorization (COA)
Background

e Special COA
— Natural Disaster COA

e Airworthiness and background first
e Location is evaluated last




Certificate of Authorization (COA)
Background

— Timeline
e FAA Ground School Training

e MUST identify specific UAS being utilized
e FAA Process and Acceptance of the COA

e Special COA (ASAP)

— Need to have an active COA in another area.



Problem and Opportunity

e Problems
— Safety
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e Reasons to Implement
— Gain experience
— Develop local policy for commercial use

e Benefits

— Cost and Time savings
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Issues

Safety

e Number One Concern For FAA and MnDOT
e GPS Jamming or Hijacking
 |nterrupted Command and Control (Fly Away)

e GPSlock
e Communication with control station

e Human Error
e Air to Air Collision
e Sense and Avoid




|ssues
Perception

— Privacy
e Surveillance
e Law Enforcement

» Anti-UAS Legislation
d2013
J2014
e 35 States (132 Pending)
* MN Pending Legislation




Safety

Mitigating the Issues

S D "ff_ “onde? | MnDOT Properties Include:
~ Distrct Offices
- Truck Stations

Successful COA Application
22 steps in the application

Safety Addressed in 3 Categorles | =il
e Equipment
e Personnel

* Operations

Line of Site

Fly Under 400" AGL
Unpopulated Areas

Daylight Hours & VFR Conditions
5 Mile Distance from Airports and Aviation Activities




COA Mitigation Strategy

e Built In Software and Hardware Mitigations

e Communication loss between ground station

— Holding pattern
— Return home

e Loss of GPS lock

— Maintain holding pattern
— Spiral slowly to the ground

e Land Now functionality

— Aircraft approach site




MnDOT Policy and Procedure
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— M nDOT UAS Training The Pilot’s Manual
Ground School

 FAA Ground School Training P

e MnDOT Office of Traffic




Mitigating the Issues

* Privacy
— Major problem with public perception

— |dentify project locations early
— Notify adjacent land owners

— Use Official letters




Mitigating the Issues

e Perception
— FAA Test Sites
— Privacy

e Transparency/Education
* Time

— Center of Excellence (COE)
 FAA and Grant Funded



Public Response

e Private
— FAA v. Pirker

 Hobbyist's

e SUAS Rule 2014




Mitigating the Issues

— Return on Investment (ROI)
* Project Comparisons

— Conventional aerial acquisition
— Conventional ground surveying

— UAS acquisition

e Used a 5 year life cycle for UAS

e Cost Estimate



Return on Investment
 Highway 210 Flood

TH 210 Consultant Acquisition

Activity

Lump Sum Contract
Contract Oversight
Survey Work - Personnel
Survey Equipment Cost

Project Mgmt.

TH 210 UAS Acquisition
Activity

Survey Work - Personnel
Survey Equipment Cost
Travel Expense
Collection

Processing

UAS Equipment Cost/Dep.

4 Week Delivery

# of Employees

2 Week Delivery

# of Employees

1 crew

Hours Rate Cost
$86,246.00
6 $112.50 $675.00
18 $75.00 $1,350.00
2 days $249.85/Day $499.70
15 $62.50 $937.50
Project Cost $89,708
|
Hours Rate Cost
18 $75.00 $1,350.00
2 days $249.85/Day $499.70
Hotel & Meals $356.00
18 $75.00 $2,700.00
27 $62.50 $1,687.50
$937.50

$7,531

Project Cost



Return on Investment
e MnDOT Gravel Pits

115 WeekDelvery | | |

# of Employees Hours Rate Cost
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# of Employees Hours Rate Cost
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so350
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MnDOT Implementation

Photogrammetry Background

— Science or art of obtaining reliable measurements or
information from photographs or other sensing systems

MnDOT’s Current Aerial Acquisition
e Two Times a Year (Leaf Off)

350 Acres or Larger

e 1.0’ Horizontal Accuracy

* 0.5" Vertical Accuracy

e Products

— Planimetric Mapping
— Digital Terrain Models
— Ortho-rectified Imagery



MnDOT Implementation

Acquisition Process Via UAS
+ Three Season Collection =
e <500 Acres

e 2.0’ Horizontal Accuracy
 1.0° Foot Vertical Accuracy

 Products
— Ortho
— Digital Surface Model (DSM)




Potential Accuracy

A Professional Surveyor Magazine (10-2013)
5 AcreSite

e 10 Control Points & 45 Test Points

* 95% Confidence Level
 Horizontal 0.13’

e Vertical 0.22’




MnDOT Implementation of UAS

Areas For Use

e MnDOT Properties (775)

— Rest Areas

— Gravel Pits

— Truck Stations

— Weigh Stations

— Small Rural Construction

— Natural disasters or emergencies



e MnDOT Gravel Pits
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e MnDOT Rest Areas

Click to lock around




MnDOT Headquarter Facilities
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MnDOT Implementation of UAS

e Test Flight Performance and Analysis
— Two Manufactures Provided Proof Of Concepts
Demonstration

* Poor Weather Conditions
e Successful Mission

http://fpisurvey.com/2012/10/10/frontier-
precision-gatewing-x100-uav-test-flight/




Short Term Long Term Moves

Short Term
Perform R & D
Gravel Pits
Rest Areas

MnDOT Office
locations

Branch out to other
state agencies

Fill Gap for small
projects

Long Term

Small scale road
projects

Airport Mapping
Establish official office
requests

Assist other Local
Units of Government.




Summary
MnDOT is prepared for UAS

Commercial integration has started and will

continue to rise.

Establish Policy and Procedure

Time and Cost Savings
— UAS Cost estimate = $72,160
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e Aerial Imagery (589,708 - UAS $7,531) = $82,177

* Gravel Pit (54,749 - UAS $2,587) =

$2,162



Conclusion

e Commercial use here to stay

— 7,500 in 5 years

Number of Vehicles
Natural "S" Curve Growth
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Unmanned Aircraft Systems

= Total Public (DoD Included) =~ Total Commercial

Figure ES-3 - Total UAS Forecast 2015 - 2035



Conclusion

Purpose and Goal

Time and Cost Savings

— Return on Investment

Stay current with Industry Standards
— Policy and Procedure

TELL YOUR LEGISLATOR THAT YOU WANT THIS



e 100,000 Jobs
e $82 Billion
e $27.6 Million\Day Loss L
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