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Project overview and objectives

Th e re  a re  p le n ty o f su cce ssfu l e xa m p le s o f u sin g  UAS fo r 
t ra n sp ort a t ion  a p p lica t ion s; h ow e ve r, lit t le  re se a rch  h a s 
b e e n  d on e  to  in ve st ig a t e  th e  e ffe c t ive  in t e g ra t ion  o f UAS 
t e ch n o log y in to  t ra n sp ort a t ion  op e ra t ion s.

“The objective of this research is to provide guidance to 
New England state DOTs regarding best practices when 

incorporating UAS into daily operations.”

Presenter
Presentation Notes
Integrating emerging technology into organizations is a challenge and goes beyond demonstrating the viability of the technology for a specific application. Organization integration needs to consider internal and external factors and constraints. A focus on culture, policy, and processes is just as critical as the technology itself.
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Project 
Objectives

1 UAS Applications & Missions

2 Use Case Technologies and 
Support Systems

3 Challenges to Integration

4 UAS Processes Development

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Provide guidance to New England DOTs regarding best practices when incorporating UAS into daily operations.

Explore UAS applications in order to support state DOT missions and identify those most suitable for specific (or categorical) DOT operational missions; 
Identify of up-to-date technologies and support systems that are necessary in order to accomplish the selected use-cases
Address challenges associated with the implementation and integration of UAS technologies and FAA rules and regulations;
Develop processes to carry out selected UAS applications




At a glance
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Research Approach

Presenter
Presentation Notes
Findings for Report
100% of DOTs are using UAS
Standard Operational Requirements
FAA Rules and Structures for Public Agencies
Public Aircraft vs 107
Changes and Amendments to the rules (Remote ID, Ops over People, Ops over Moving Vehicles
Org Structures
Contracting Procedures
Insurance requirements
Training
Safety and Risk Management
Pre-Flight Planning
Flight Operations
Data Management
Emergency Procedures
Accident Reporting
Waivers
Implementation for Use Cases
Emergency Response
Public Outreach
Bridge Inspection
Surveying and Mapping
Construction Inspection
Traffic Analysis
Summary and Conclusion
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Task 4 Findings –Approach Framework
NTP Ta sk 1 Ta sk 2 Ta sk 3 Ta sk 4 Fin a l

Pro je c t  Ma n a g e m e n t /Co lla b ora t ion

P rog ra m m a t ic  
Gu id e lin e s (Ag e n cy)
• UAS op e ra t ion  m a n u a ls
• UAS p o licy
• Oth e r g u id e lin e s

Im p le m e n ta t ion  
Proce d u re s (Mission )
• Use  ca se s
• Sp e c ific  p ro je c t s
• P ilo t  Ap p lica t ion s

Su cce ssfu l 
im p le m e n ta t ion
• Con sist e n cy in  

d e p loym e n t
• Op e ra t ion a l e ffic ie n cy
• Prog ra m  

Sca la b ility/Su sta in a b ility
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Regulations Pu b lic  Airc ra ft  vs Pa rt  10 7

Re m ote  ID

Op e ra t ion s Ove r Pe op le  
a n d  Movin g  Ve h ic le s

Nig h t  Flig h t

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Public Aircraft vs Part 107
Remote ID
Operations over people and moving vehicles
Night Flight
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Organizational Structure

PROJECT OBJECTIVES

Aeronautics

0 1.

Functional 
Departments

0 2.

Centralized 
Model

0 3.

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Aeronautics
Functional Departments
Centralized Model




Consideration 4

In su ra n ce
Con sid e ra t ion  2

P roce d u re s
Con sid e ra t ion  1

Exp e rie n ce
Con sid e ra t ion  3

Sa fe ty Re cord
Con sid e ra t ion  5

Mob iliza t ion

Contracting Considerations

Presenter
Presentation Notes
Contracting

Experience in aircraft platforms. (e.g., multirotor, fixed-wing)
Advanced experience with sensors. (e.g., multispectral, hyperspectral, thermal, lidar, magnetometer)
Compliance with 14 CFR Part 107
Experience applying for and obtaining FAA COAs for operations
Amount of flight hours in the corresponding platform/sensor
Evaluate their procedures for risk management and mitigation
Evaluate their safety record for UAS. (e.g., incidents within the last 5 years.)
Identify their training and proficiency protocols for their pilots
Review if they have appropriate liability insurance coverage for the operation
Typically, 1 million for small projects and 5 million+ for more extensive projects with higher risk are suggested minimums.
Identify their expertise.  (e.g., flight services, data services, or both)
If data services are offered, does the deliverable integrate with the company’s existing software platforms or needs?
Mobilization times/cost to be on-site.
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Operational Requirements

Risk 
Asse ssm e n t

Tra in in g

Sa fe ty 
Ma n a g e m e n t

Presenter
Presentation Notes

Training
Recurring Training
Different Skill Sets
Aeronautical Knowledge
When to say NO
Safety Management
Find out the Risk of the Flight
Have Chain of custody for Risk
Items to Consider
Property
Privacy
Security
Environmental
Waivers
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Flight operations

0 1

On-SitePreFlight

0 2

Flight

0 3

Post Flight

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Pre-Flight Planning
Flight
Post Flight
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Data Management

Sh a re Mod e l & 
An a lyze

Da ta  Sto ra g e  & 
Ma n a g e m e n t

Acq u ire

RECORD

REPURPOSE

REUSE

REPORT

Presenter
Presentation Notes
Data Management
Review Data in the field
Data Processing
Best Software for the data Goals
Sfm
Lidar
Quality Control
Data Storage and Security
Data Management Lifecycle
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Dealing With Emergencies

— Tota l Loss o f Pow e r
— Pa rt ia l Loss o f Pow e r
— Airsp a ce  En croa ch m e n t
— Loss o f Con t ro l o f th e  Airc ra ft
— Erra t ic  Be h a vio r
— Fly Aw a y
— Bird  St rike s

— In te rfe re n ce  from  Ou tsid e  
Sou rce s

— Ne a rb y Em e rg e n cy w h e n  Flyin g
— Dow n e d  Airc ra ft  Re cove ry P la n
— Accid e n t  Re p ort in g
— Wa ive rs

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Emergency Procedures
Total Loss of Power
Partial Loss of Power
Airspace Encroachment
Loss of Control of the Aircraft
Erratic Behavior
Fly Away
Bird Strikes
Interference from Outside Sources
Nearby Emergency when Flying
Downed Aircraft Recovery Plan
Accident Reporting
Waivers
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Use Cases
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Emergency Response

$3.36 /h ou r

$250  -
$6 0 0 /h ou r

UAS 
Op e ra t ion a l 
Cost

Ma n n e d  
Airc ra ft

USE CASES

Presenter
Presentation Notes
Use Cases
Emergency Response
In Houston, during  Hurricane Harvey, UAS was used to perform many crucial tasks to evaluate the damage, which included determining when it was safe to reenter and assisting with search and rescue. (Karsten & West, 2018)
Mesa County Sherrif’s office found UAS to be an efficient tool that realized significant savings.
UAS had a direct operational cost totaling $3.36 per hour, compared to $250 to $600 per hour for a manned aircraft. (AUVSI, n.d.)
Other Tools
UAS is One
Manned Aircraft
Satellites
Platforms you are going to use and sensors
What is the overall goal for the operations (Quantities, live streaming, public information, etc.

Emergency response and recovery suggestions:
Create an integrated organization to coordinate with external stakeholders, include roles and responsibilities in the SOP
Create a data processing workflow for video-streaming applications and image processing solutions.
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Public 
Outreach and 
Engagement

Vita l In fo rm a t ion

Acq u isit ion  o f Pro je c t  Im a g e s 
a n d  Vid e os

Au g m e n t  o th e r m e d iu m s

Ad d it ion a l Cost s ou tw e ig h e d  
b y Sa vin g s

UAS can Play a key role in 
communicating vital 
information and harnessing 
public support for projects

16

USE CASES

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Use Cases
Public Outreach and Engagement
UAS can Play a key role in communicating vital information and harnessing public support for projects.
Investments are often made in terms of technologies and dedicated public information teams to assist in this process.
Timely dispensation of project information and continuous public engagement is essential to ensure successful project performance, especially in large and complex projects.
The additional costs of outreach programs are far outweighed by the savings achieved from reduced road user delay costs.


Public outreach and engagement Suggestions:
Procure appropriate UAS systems and organize staffing for key roles.
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Bridge Inspection

$10 .2K
$3.5K

USE CASES

$2.8 K

$3.9 K

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Bridge Inspection
Oregon DOT also found cost benefits and reported an average savings of $10,200 per project in the following categories
Savings in traffic control ($3,500).
Savings in Equipment rentals such as cranes ($2800).
Savings in personnel time for travel, lodging, data collection, and potential incidents ($3,900).


Bridge Inspection
Procure UAS that works well in GPS denied environments
Training for advanced flight maneuvering
Workflow to integrate UAS data into bridge inspection workflow.
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Surveying and Mapping
— Ca n  Ach ie ve  De sig n  

Gra d e  Da ta
— Se n sor
— Grou n d  Con t ro l Po in t s
— Qu a lity Con t ro l

Ma n n e d  
Airc ra ft

USE CASES

Presenter
Presentation Notes
Surveying and Mapping
Know the best tool for the collection
Platform & Sensor
Photogrammetry or Lidar
Set Ground Control Points
Do a Quality Check on the Data

Surveying and Mapping Suggestions:
Create data processing workflow and expand accuracy assessment
Integrate into design
Train UAS Pilots and Designers on Point Cloud technology
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— Pla t fo rm
— Fre q u e n cy
— Re p e a ta b ilit y
— Accu ra cy

Construction Inspection

USE CASES

Presenter
Presentation Notes
Construction Inspection
Valuable Tool – Most Contractors are using UAS now

Contractors have found numerous benefits from using UAS documented by (Mallela et al., 2018), which includes:
Improved safety benefits, although this is difficult to quantify. For example, there are fewer minor injuries, especially for people measuring stockpiles, climbing slopes, etc.
Increased coverage and accuracy with aerial surveys of material piles.
Significant time savings for survey data collection and data processing and calculations.
Videos and images of places not easily accessed before (e.g., steep slopes)

Construction Inspection Suggestions:
Develop UAS pilot training for construction inspection
Automate sUAS system for routine inspection flights
Quality Control process to ensure accuracy
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Traffic Analysis

USE CASES

DOT In te g ra t ion
— Tethering Technology
— Train Pilots for Traffic Analysis
— Sensor/Platform selection for success

Presenter
Presentation Notes
NETC 18-3 Project Objectives:

Traffic Analysis Benefits
Supplement fixed cameras
Live streaming
Automation Software AI/Machine Learning

Challenges for Deployment
Use Waivers
Fully Automated Systems (Have to wait for BVLOS)
Weather
Battery



Traffic Analysis Suggestions:
Develop UAS pilot training for traffic analysis
Create data output guidelines and integrate UAS traffic analysis into the current procedures.
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Summary

SOP TOPIC VTRANS CTDOT MAINE DOT MASSDOT RIDOT NHDOT

Org a n iza t ion a l St ru c tu re      

Pe rson n e l Tra in in g
Re q u ire m e n ts      

Sa fe ty Ma n a g e m e n t  a n d  
Op e ra t ion a l Risk 
Asse ssm e n t

     

Pre -flig h t  P la n n in g  a n d  
On -sit e  Risk Asse ssm e n t      

Flig h t  Op e ra t ion s – Du rin g  
a n d  Post  Flig h t      

Post -Flig h t  Da ta  Workflow      

Existing guidelines address the issues adequately

Guidelines cover this topic but could be supplemented

No current guidelines, Report provides 

recommendations







Presenter
Presentation Notes
Summary and Conclusion

The following lessons learned and recommendations are:

UAS Organizational Structure
New England DOTs have an organized structure for a UAS program with the lead, or program manager identified and enlisted.
It will be essential to consider future goals for the program to determine if their current organizational structure or another organizational structure aligns best to meet their goals.
Staff availability was a common challenge identified.
Dedicating additional DOT staff for UAS operations
Procurement guidelines to create a UAS pool to procure additional resources will be beneficial.
FAA Part 107 and Public Aircraft Operations
It may be beneficial for New England State DOTs to consider using Public Aircraft Operations in addition to Part 107 for additional flexibility for flights.
FAA Certificate of Waiver or Authorization (COA)
Utilize the FAA Certificate of Waiver or Authorization (COA) to allow additional UAS operations.
New FAA Remote ID, Operations over People/Moving Vehicles, and Night Operations amendments will allow for operations without receiving a COA.
Using LAANC through third-party apps can expedite authorization.
Create detailed safety cases to expedite approval of COAs.
Risk Management
New England State DOTs can enhance existing guidelines for Specific Operational Risk Assessment.

Data Processing
Post-flight data processing could be enhanced to incorporate Real Time Kinematics, Post-Processed Kinematics (PPK), and Ground Control Points for best accuracy.
Implement additional quality control to ensure accurate data.
Data Management
Implement data management processes to manage UAS data.
Implement a data lifecycle process to increase return on investment.
Use Case Specific
Emergency response and recovery
Create an integrated organization to coordinate with external stakeholders, include roles and responsibilities in the SOP
Create a data processing workflow for video-streaming applications and image processing solutions.
Public outreach and engagement
Procure appropriate UAS systems and organize staffing for key roles.
Bridge Inspection
Procure UAS with autonomous flight controls.
Surveying and mapping
Create data processing workflow and expand accuracy assessment
Construction inspection
Develop UAS pilot training for construction inspection
Automate sUAS system for routine inspection flights
Traffic analysis
Develop UAS pilot training for traffic analysis
Create data output guidelines and integrate UAS traffic analysis into the current procedures.
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Summary

SOP TOPIC VTRANS CTDOT MAINE DOT MASSDOT RIDOT NHDOT

Da ta  t ra n sm it t a l, 
re t e n t ion , a n d  p riva cy      

UAS Em e rg e n cy 
Proce d u re s      

Dow n e d  Airc ra ft  Re cove ry 
P la n      

Acc id e n t  Re p ort in g      

Gu id e lin e s fo r Ob ta in in g  
Wa ive rs      

Use  Ca se  In d ica to rs      

Existing guidelines address the issues adequately

Guidelines cover this topic but could be supplemented

No current guidelines, Report provides 

recommendations






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Dedicating additional DOT staff for UAS operations
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Data Management
Implement data management processes to manage UAS data.
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Use Case Specific
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Questions?



Thank you!

wsp.com
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