Massachusetts Department of Transportation
Aeronautics Division

ﬂmassDO T

MassDOT Drone Program:
Comprehensively Expanding
UAS Operations and Data Solutions

West Virginia UAS Workshop
April 7, 2022

Robin Grace, Senior Program Manager, Drone Pilot Program




Massachusetts Department of Transportation
Aeronautics Division

Ema.s'sDOT

= |ntroduction
= Who We Are

= Building a Comprehensive Drone Program

Outline

= Construction Monitoring/Asset Inspection

= Expanding Operations and Opportunities




Statement of Purpose I 7/7735'5007-

Massachusetts Department of Transportation
Aeronautics Division

2/

VA
1

e

Facilitate the adoption of
drones across the
Commonwealth of

Massachusetts in a manner

Incentivize applied
research to enable UAS
operations and develop
counter-UAS solutions
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Meeting Diversity of Transportation Use Cases

HIGHWAY RAIL & TRANSIT AERONAUTICS EMERGENCY MANAGEMENT
+ MBTA
= Infrastructure inspection = Rail inspection = Airport inspection = Incident response
= Mapping and surveying = Subway tunnel inspection = Accident investigation = Exercise support
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Tunnel Inspections
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Accident Investigation Exercise
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UAS Operations Across Massachusetts over

2300+ flights

MassDOT Highway

Lynnfield Rails to
Trails Marsh
Assessment

Lynnfield

‘ MassDOT

Highway
™ Traffic
# Monitoring e
Millbury,
Concord, & °
Worcester o °

MassDOT Highway
Acceler-8 Bridge
Replacements

Southborough &
Westborough

MassDOT Rail &
Transit

t Adams Line
Assessment

Adams

Aeronautics Division

Leicester Airport
Plane Crash

Leicester

4/12/2022

Massachusetts Department of Transponation
Aeronautics Division

ﬂmassDOT

SR o MassDOT Highway, MEMA, City of
® Newburyport

Plum Island Emergency Response
Newburyport

Massport
Logan Terminal Videos
Boston

MBTA

North Station Commuter Rail Boston [
Engine Terminal

Boston

eo

. B Massport

Conley Terminal
ols ° Documentation

° ° Boston Harbor
Y O

MSBA Department of Conservation

Accelerated Repair Support & Recreation ° MassDOT Rail &
Statewide Gull Count Transit

Quabbin Reservoir L Cape Main Line

Assessment
o Cape Cod

1;Hoxie Pond Thermt
¥ Sandwich |

www.massdot.gov | Drone Program 5



Developing a Comprehensive Flight Program
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PREPARATION

&

s v" Scalable program

Procedures: Training &
strong focus on Evaluation
privacy

v" Meets rapidly expanding user

tegrate into Existin® : needs

MassDOT/MBTA Organizational Models
Processes

v" Turns drone-collected data into

: actionable information for end-
Data Analysis, Business Processes

Management, & & Workflow users
Security
light Operation
& Checklists

OPERATIONS ORGANIZATION
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Drone Program Fleet

L on o .
Phantom 4 DI DI DI Pr:;'E:"t:‘r"cr;e y SenseFlv ebee Delair
Pro/RTK1 Matrice 210/RTK Matrice 300 RTK Matrice 600 Pro . P v Ux11
Enterprise Advanced
#in fleet 6 2 5 1 1 3 1 1
HD camera HD camera HD camera: HD camera: HD camera: HD camera: HD camera: HD camera:
*30x optical zoom *20x optical zoom *MicaSense Altum *IR (thermal) *S.0.D.A. RGB *High resolution
*IR (thermal) *IR (thermal) Slantrange sensor? *Low/no distortion
* Multispectral *Laser rangefinder multispectral
*RTK *Dual *RTK accuracy *RTK accuracy *Heavy lift *Small *RTK/PPK3 *PPK accuracy
accuracy operator ¢ All-weather ¢ All weather *Dual operator *Portable accuracy *33-mile range
*Familiar to mode *Upward gimbal *Upward gimbal mode *Spotlight *20-mile range * Cellular connectivity
users *Dual lower *Dual lower * External speaker for extended range
gimbals gimbals attachments
Flight Time 30 min 27 min 25 min 55 min 16-35 min 29 min 50 min 59 min

« Aircraft fleet and associated sensors selected based on missions needs
« Continue to build expansive fleet with new aircraft purchases and specialized hardware
1: Real Time Kinetic 2: Sensor Optimized for Drone Ops — RGB broad color array 3: Post-Processed Kinetic
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Developing Data Process to Support End Users
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Request CORE PRINCIPLES

1. Respect for privacy
2. Data/cyber security

Plan 3. Meet user needs

Collect

Process

Building comprehensive approach to
data analytics and security necessary to
enable drone benefits and ensure
mission success

Analyze

Disseminate
Access
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Building Data Solutions

What would you like to do?

Topasis
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Digital Workflows

Data Products Based on Customer Needs
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MassDOT Highway Project Delivery- Design
Phase

= Environmental Permitting

= Base Maps for design and
project review
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Saves time
Reduces revisits

Provides context for review
process

Catches errors



Construction Monitoring/Asset Inspections :maSSDOT
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= Construction Monitoring
= Real Time Streaming
= Site Documentation
=  Quantity Measurement
= EDC-6 Digital As-Builts
= Asset Inspection

= Infrastructure Inspections
=  Documentation and monitor




Traffic Monitoring e/ 1assDOT
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= Bus Queues

" |ntersection Safety Study

= Truck Rollover Study

= Roundabout Traffic Studies

6/xx/19 :TITLE | www.mass.gov/massdot 12



Developing Incident Response & Emergency
Management Capabilities
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TECHNOLOGY & CAPABILITIES PERSONNEL PARTNERSHIPS
= All-weather UAS = 24/7 quick response personnel
= IR (thermal) imagers = Work closely with MBTA & Highway
= Secure live-streaming video feeds into emergency operations centers
MassDOT & MBTA emergency operations = UAS operators and experienced first
centers responders

Bringing significant incident response/emergency management experience, including being air operations lead coordinating agency for MEMA
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Beyond Visual Line of Site

Defining Missions

Expanding Operations o A

Building Capabilities

Engaging with Partners

Operational
Experience

MBTA Commuter
Rail Vegetation
Management

Rail Airport Obstructions
Inspection

LINC OLN LABORATORY US. Department of Transportation
MITRE @ MASSACHUSETTS INSTITUTE OF TECHNOLOGY e VO’pe center
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