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Uncrewed Aircraft Systems (UAS)

 Use of UAS has exploded

The combined rec ———
e The combined recreation )

and commercial fleet is
projected to reach 2 to 3
million by 2023

 UAS growth will have
demand for Airspace
Services

of sUAS

.......

Millions

021 03237

FAA UTM Conops v2.0 (2020) MBSE

Lightning
Round
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UAS Applications

* Type of Operations
— Packaging Delivery
— Precision Agriculture

— Infrastructure
nspection

— Public Safety
— Surveillance
— Shore to Ship deliveries

FAA Aerospace Forecasts FY21-41 /
P [ MBSE™

| Lightning
\Round /
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UAS Integration into the NAS sy

 National Airspace System
(NAS)

— Network of US airspace and

facilities
o Air Traffic Management
(ATM)

— Air and ground functions
required to ensure safe and
efficient movement of aircraft

 UAS Traffic Management

(I ' I M ) UAS meet established performance requirements and cooperatively separate
i through shared situational awareness. Air traffic services not provided.

—_— Communlty-based’ COOperat|Ve UAS are certified and receive traditional air traffic services where required.
trafflc management SyStem FAA UTM Conops v2.0 (2020) / MBSE
where UAS operators are Lightning
responsible Round
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UAS Traffic Management

UTM architecture
depicts how UAS
operators and
FAA interact

Commercial UAS
are required to
register with FAA

e

W
e 4
UTM Architecture "7~ “sl}' """ Tt TTTT T T R - R
P :Ei 8! =)
'§ _5 I' E E : [Hsumamnml Data Service Provider ] :
B R E‘ % ! — I
iz 2 b : r— !
: ELE LI I— m'-—l Survaltarca| |
NAS Data - . ammunication and Pariemained I
Sources | ((Fign UAS :
Information Service
I - Management i Supplier i
I
National -/ |
Airspace : - :
System
: : [uns ][uns ] [uas ]:
Color Key: I I Operator Operator . | Operator [
WW Function : Dwmlm ata'Servi :
|_Other Siakenolders | | Authentication! - Authorizaton m !T m :
__________ | e
NASA XTM Research Paper (2021)
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Transition to State and Local Operators %

_’a '“'”f__*'- "E- * Need to transition
&~ . T 4 UTM concepts and
- .ﬁ" LY - ¢ requirements to
e “ﬁ"‘f’?"‘%. SN (1) state and local use
Y cases

e Ensure that local
entities can readily

e ——

e access and apply
requirements @ A\
f LJghtnlné

Rﬁund j
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Public Safety UAS

 Public safety
organizations
are increasingly
turning to UAS
to enhance their
missions

e But....

Live-Stream Incident
Command and Control

Target Search and
Search and Rescue

Reconstruction

‘ Crime Scene Investigation

Special Event Planning .

‘ Incident and Accident
‘ Swift Water Rescue

. COVID-19 Support
Surveillance, Mapping, and v
Security Overwatch L

Structure Fire and Damage
Assessment for Fire and Police

SWAT and Pre-Raid Surveillance .

Guidehouse Insights Market Research (2020) .~

]

Light’ning

\RGU nd
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Public Safety UAS

e ...many public
safety
organizations
face challenges:

— Technological
constraints

— Regulatory
challenges

— Lack of
standards

Target Search and
Search and Rescue

Incident and Accident
Reconstruction

Special Event Planning

Surveillance, Mapping, an up.eratiu"ap’

Security Overwatch

www.incose.org/iw2022/

SWAT and Pre-Raid Surveillance @

I

Live-Stream Incident
Command and Control

S o
“Every agency wants a drone
program — the technology just
brings so many advantages, but
not every agency can find the
money or navigate the barriers
to make their program

rime Scene Investigation
COVID-19 Support

Swift Water Rescue

- Police Department in Colorado

©

Guidehouse Insights Market Research (2020)

Structure Fire and Damage
Assessment for Fire and Police

MBSE
Lightning
Round
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MBSE Approach i

Leverage MBSE to model
end-to-end processes for
iIntegration of key UAS use
cases

Benefits

— Impact analysis from
system changes

Behavior

mmmmmm |Activities, States, Functions, & Use

Structure

Requirements

|Specifications, Tests, TOs, V&V, & Business Requirements)

_ Traceablllty among SyStem INCOSE Welcome to SysML (2019)
elements
— Multiple views to facilitate
stakeholder engagement Viahing
Round
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Use Cases

First Responder

— Respond to calls for service

(i.e., 911)
— Assess live situation
— Gather intelligence

Tactical Drone Deployment

— Respond at the scene
— May fly indoors
Traffic Mapping

— Accident investigations

Structure

Requirements
ifications, Tests, TOs, V&V, & Business i

(Systems, Subsystems, Components, & Interfaces)

(Constraints & Mathematical Equatians)

— SW needed for analysis of

drone data

www.incose.org/iw2022/

MBSE
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System Models &
ivdg o,y

Behavior

(Activities, States, Functions, & Use

Structure

(Systems, Subsystems, Components, & Interfaces)

Reqguirements

e Mission
— Range ‘
— Flight Time P e il A
« Communication Interfaces o

— Command & Control
— Among other UAS

Requirements
ifications, T V&V, & Business Requirements)

(Specific: ests, TOs,

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

operators
e Operator Interfaces
— Officer ) [ - . MBSE”
L\ ¥ ; Lightning
' Round
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Models

Structure Behavior

(Systems, Subsystems, Components, & Interfaces)

System |

o Aircraft Components
— Telemetry radio

Requirements
i usiness Requirements)

(Specifications, Tests, TOs, V&V, & B

Parametrics
{Constraints & Mathematical Equations)

- Sensors w
— Speaker | Fiencontoler |
LN
— Payload s | fseer
» Ground control station —

— Flight controller / \

2.4TéHz QOScl\in MBSE
— Software platform — — Lightning

www.incose.org/iw2022/ 14



Constraints

Environment

— Weather/Wind
— Terrain

— Obstacles

e Airspace

— Restricted zones

FAA Regulations
— Part 107

System Models

Structure

mmmmm , Subsystems, Components, & Interfaces)

Requirements

(Specifications, Tests, TOs, VAV, & Bu ments}

— Certificate of Authorization = s H,

— BLVOS Waliver
Local Regulations

0 mi. 1 mi.

| I
| - |

FAA UTM Conops v2.0 (2020)

www.incose.org/iw2022/

Behavior

(Activities, States, Functions, & Use Cases)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

g

Class B Airspace
(KCLE).

Agricultural

Spray Op

=

DroneZone

MBSE
Lightning
Round
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e

Looking Forward W
What's next?

www.incose.org/iw2022/ 16



UAS Growth

Regional Growth Factors for Public Safety UAS Programs: 2020-25

Region 5 Medium Growth (48%)

Region 8: Medium-High Growth (52%:) Great Lakes bring water rescue applications, OH and
Very low population density limits growth, but IL have progressive policies. Concentrated population
forestry, wildfire, search & rescue missions push density mixed with a mostly-suburban region creates
additional applications and growth opportunities \ growth environment

=,

Region 1: Medium-High Growth {52%)
Coastline, dense population, urban and
suburban areas with very rural forestry

Region 10: Medium Growth (47%)
Concentrated urban areas bring demand
and benefit, with wildfire, earthguake,
and mudslide plus search and rescug
applications. Lower averall population

limits higher growth ‘ Region 2: High Growth (57%)

MYPD is well-funded with many applications,
progressive upstate agencies, lakes, forests.
Tourism-based applications with surveillance
and more people means more crimes and
accidents

Region 9 High Growth (57%)

LAPD has a large aviafion budget, expect
some of that to move to UAS. Chula
Yista, CA is a leader, and being the tech
hub of the USA positions the state for
massive growth. Also, wildfirg,
earthquake, and mudslide plus search
and rescue applications can he high

Reqgion 3: Medium-Low Growth (43%)
Delaware, DC, and Virginia all have
significant airspace restrictions and
concems over critical infrastructure

Region 4: Medium Growth (50%)
Coastal regions will see major growth, with
lower growth inland. Storms and severe

Region 7: Low Growth (40%)
Low population and population density

Region 6: Medium-Low Growth (43%)

N . | - . -
density without dense forestry or |- { | TXis very active, espedially along the ’
challenging geography. not many large || coast and in major urban areas. weather events bnng damage a;se_ssment MBSE
cities or robust public safety budgets || Outside of TX and LA, low population and post-flood survelliance applications, and Lightning
density limits the need for robust UAS coastal population density drives growth in
programs this region Round

Guidehouse Insights Market Research (2020)
www.incose.org/iw2022/ 17



New Entrants

e Future new
entrants

— Urban Air
Mobility (UAM)

— Advanced Air
Mobility (AAM)

_Up

ner Class E

Traffic Mgmt

(E

M)

Upper Class E Traffic Management R

UAM Traffic Management

UAS Traffic Management

NASA xTM Research Paper (2021) f‘:,;v
/ d 4 : f_ Ws\
/ MBSE" %%&
| Lightning
(n. i 7 {ff"ﬂ
KR?uﬁlf#
/tﬁ%;{/

/
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Integrated Regional Corridors
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s

W

 Multiple layers of
crewed and
uncrewed
operations

* Increased system
complexity

* Changes to the
mission space

MBSE
Lightning
Round
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Key Takeaways e

A model-based approach will facilitate improved
development and implementation of public safety
UAS programs

* Holistic review of use cases and requirements
enable shared UAS solutions across regions and
jurisdictions

* Integrated model allows jurisdictions to more
effectively respond to changes in regulations and
potential addition of new entrants MBSE

Lightning
Round
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Continue the Conversation! Wy

https://www.cna.org/Centers/ipr/

Center for Enterprise
Systems Modernization

CNA

ABOUT US OUR EXPERTS OUR RESEARCH CENTERS AND DIVISIONS v NEWS ~ CAREERS v VIDEO PODCASTS v

Dedicated to the Safety and Security of the Nation

Director

Steven Habicht, Ph.D.,
CSEP

habichts@cna.org

INSTITUTE FOR
PUBLIC RESEARCH

CMA's Institute for Public Research (IPR) provides comprehensive research and analysis
services to organizations leading missions of critical importance to the public to include public
health and safety, homeland security and infrastructure resilience, emergency management,
vulnerable population protection, justice and law enforcement, and aerospace safety and
security.

»

Our Mission

IPR partners with clients to provide skilled resources with the essential domain and functional

selected as a Stage 1 winner! Ad d al I l J O rd an C EA
knowledge to help address the toughest problems. WWe make a client's mission ours, and provide b}
tailored approaches designed to accomplish specific objectives and goals. We commit to deliver First Responder UAS Triple Challenge 3.3: .
the necessary combination of client understanding and research and technical skills to provide Shields Up! Securing UAS Navigation & Control d
holistic and lasting solutions and impactful cutcomes. I O r an a C n a_ " O rq M BSE

IPR's Guiding Principles | 1 , .
| E% Lightning
4

Round
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