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Overview

GOAL:

* High-level look at ASSURE studies and initiatives for UAS integration
* Opportunity for questions & discussions

* NASA Research
* First-Responder UAS (FEMA & NIST)

* International Engagement

* ASSURE
* Why? What? Who? o -
e Center of Excellence (COE) & Non-COE (ASSURE Global) - |
 ASSURE Research " u ()
* Focus on FAA Research s

A

o
. 0
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e Questions & Discussions
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WHY ASSURE (FAA Center of Excellence for UAS)

SAFE & RELIABLE ACCESS TO THE NAS

- Regulations
- Standards
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ASSURE - Global

ASSURE (Global)
* Solve problems/seek opportunities outside the FAA

* Another mechanism to conduct FAA/Gov’t work

* Leverages
e ASSURE Alliance and its relationships (teaming)
* Knowledge & experience gained from FAA
research
* With only one contract and NDA, if required

 ASSURE does the rest to leverage our teammates
to best meet the needs of the sponsor

* Master Teaming Agreement with subordinated
funded Task Orders

* Currently partnered with contractors supporting
NASA, DoD, State DoTs, & Foreign Gov’t

The FAA's Center of Excellence for UAS Research
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ASSURE/COE
Research

Applied Regulatory Research Supporting the FAA

e 33 Active Projects e 16 Completed e 11 Proposed e 57 Total Projects
e $38.7 Million Active Projects e $110 Million Total Level of Effort Since Inception

I
The FAA's Center of Excellence for UAS Researc
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- Current Work - Collision Follow-on
_Studies (~$8.3 Million Level of Effort)

Air-to-Air Collision

e Rotorcraft
* General Aviation
* Engine Ingest Modeling

* Boundary Layer Effects
* Heavier UAS (-25 Kgs/55 lbs)

¥ B i J
The FAA's Center of Excellence for UAS Researc h
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Current Work - Enabling Data/ilnfo Structures
—(=$2.6 Million Level of Effort)

Data = Information =» Knowledge

* Test Data Collection & Analysis

* ASIAS (Aviation Safety Analysis &
Sharing System) (Phase 1 & 2)

* Risked-Based Training & Standards
for Waivers & Issuance

Updates: Safety Case Developrment

O perational Context
Definition

Data Collection Safety Case 4

Concept of Risk Test i Testing i Safety Case h Approwal
O perations MAssessimrent Planming & Demos Compilation Granted If:
> PAISSIoN » Haz=zard - Test/data - Ouantitative - Final analysis = A0l hazards
objectives identification requirerments data co lected of safety are addressed
- O perational = Risk mitigation - Scope and = “Werify sufficient - Compilation > Sacceptakble
description developrment method of test data to support af all dataa level of safety
- Requirements = Identify - Schedule mnd mutlga‘trc;_ns - Completed = Data werifies
Aafiniticomn supporting e A = Data wvalidates application mitigations
data mneaedaed miitigations Ppackage are effective

Update ConOps and ORA f Safety case complete

miitigations canmnmnot be validated

Repeat until risks are mitigated

he FAA's CentbP P EREPIRRR I UL Research

X et ol

wwihern all mitigations
are wvalidated with data
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Enablers - (~$5.0 Million Level of Effort)

QG

Database Infrastructure & Framework

e Test Data Follow-On: Working System
for Test & Safety Cases

e Risk-Based Thresholds for Test Cases
(Evaluation Framework) System Testing

Multiplier / Ops Efficiency . el Sae
° M u It i - Ai rcra ft C on t ro I ( D A _ T\:j ﬁ ’-)—-j llllllllll .

Service Area fii

* loT devices

GCS

- T
The FAA's Center of Excellence for UAS Research
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Enablers- (~$6.6 Million Level of Effort)

Risks/Mitigations/Security

* Wake Turbulence

e Cyber Security

* GPS & ADS-B Risks
e UAS Visual Ops Stds

GPS Constellation

. ..-"i'1l.|_r-"__"' Ir:. =l = e ST IO-Alrerafi = __,I : gl
e —
Air Traffic
Control | ssssssnsn Ground Station
The FAA's Center of Excellence for UAS Research
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Current Work - Enabling Airspace Capes
_(~$10 Million Level of Effort)

Airspace: Integration & BVLOS
* DAA for BVLOS

* Shielded UAS Ops — DAA
Airspace: Quantitative Risk

* Integrated Non-Segregated and
Extended Operations in the NAS

 sUAS Mid-Air Collision Likelihood
Airspace: Use Forecasting

* e-commerce, Emerging UAS Network
& Implications on NAS Integrations

The FAA's Center of Excellence for UAS Research
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Application/Ops Studies
_(~$7.6 Million Level of Effort)

Public Safety
* Disaster Preparation & Recovery

* Ops Over People: Compliance Method

» Safety Research Facility (Validation/Verification)
e ASTM Remote ID
e Collision Avoidance & Well Clear Volumns

* Standards
e Tracking
* Mapping
* Analysis

The FAA's Center of Excellence for UAS Research
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Application/Ops Studies
_(~$8.6 Million Level of Effort)

Operations
 Airports — Risk Mitigations for UAS Ops
» Advanced/Urban Air Mobility

* UAS Air Carrier Ops

* UAS Cargo Ops

T
The FAA's Center of Excellence for UAS Re
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STEM Minority Outreach (1 of 2)
_(~$977K Level of Effort)

e NMSU - Lead

* 12 Drone Camps
e QOutfitting Aviation Outreach Tailer

* Train the Teacher/Trainer (TTT) — Curriculum & Workshops
for After-School Programs

e UAH—TTT Roadshow & Workshops in collaboration:
AL Ag. & Mech Univ (HBSU),
* NASA MSFC Minority Univ. Research & Education Project |
e US Space & Rocket Center Lo

* UAF — “Alaskan UAS Airshow” — Rural Outreach
* UC-D — Summer Drone Academy Summer Pgm.

The FAA's Center of Excellence for UAS Research
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- STEM Minority OQutreach (2 of 2)
_(~$977K Level of Effort)

e The OSU — “Translating Engineering K-8t Grade”
1. Underrepresented minority participation in engineering
2. Introduce teachers to project-based learning
3. Encouraging undergraduate research in this area

e Sinclair — Inactive Experience for Middle Schoolers
e UAS Introduction (technologies, applications, & careers)
* 45-minute simulator for students in Mobile or Tactical GCS

e Despite Covid-19 Restrictions (as of 14 July 2021) served:
* 96 Days
e 28 locations
e 5,369 individuals

The FAA's Center of Excellence for UAS Research
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Starting Now or Soon

e UAS Detection & C-UAS

* SUAS Traffic Analysis-What’s happening
<400’

* UAS Advanced Materials

e UAS Right-of-Way Rules

* Flight Data Recorder

e Safe Automation Design & Engineering

* Live Full-Engine Ingest of UAS

T
The FAA's Center of Excellence for UAS Research
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Requirements/Proposals- (Starting in ~6 months)

* UAS Electromagnetic Compatibility
* DAA Track Classification & Filtering

* Need for Cybersecurity Oversight & Risk
Mgt

* Track & Analyze Standards to Improve
Research

* UAS Disaster Prep & Response |l
* STEM Minority Outreach (IV)

The FAA's Center of Excellence for UAS Research
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ASSURE
NASA Research

Applied Technology Research

* 9 Projects e 54.6 Million

O
The FAA's Center of Excellence for UAS Researc
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Command, Control, & Communications (C3)

Unmanned Aircraft Systems (UAS) Integration in the

* C3 Comprehensive Assessment s i

Communications satellite LEGEND
g — Senst and Avoid (SAVDAA Tectinalogies)
it Tralfc Senvices

0)

— Legacy Command and Contral (C2) Liks

C3 in Denied/Degraded Environments S B K - E—

TRACON: Terminal Feaiar Approach Control Faciily
Sense
and Avoid
Rada,
Noncooperative aircraft

e UTM Spectrum Considerations

\: B
Ikhana UAS 4. 7 Command g,
DAA test aircraft ! and Control T-34 UAS surrogate
! CNPC test aircraft

NPC ground stations

g W S gmagy
Human Systems e s

Integration. ¢ _e=*
UAS ground

‘ -‘ Research ground
control station s 5 / = . control station
N
&

4 -~
Air traffic service:
(TRACONSs)

* Multi-Vehicle Ops Approaches

UAS Restricted-Use Certification

ﬁ \‘_"“; : "—" WA VS A!:

UAS vehicle autonomy

Precision agriculture

S

The FAA's Center of Excellence for UAS Research
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Beyond-Visual-Line-of-Sight (BVLOS) Ops

e BVLOS Economic Benefit Analysis

* Min. Operator Display Requirements
* sSUAS DAA Flight Testing

* Develop Safety Cases for BVLOS

The FAA's Center of Excellence for UAS Research
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Weather

Develop detailed open-source WX forecasting for low-altitude UAS ops
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v K.J " .
L5 weather observation
UTM A

te, techniques using
drone operator t J‘ drones

@ providing a weather information
for UTM

Doppler Lidar

The FAA's Center of Excellence for UAS Research
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ASSURE - CNA
1st Responder UAS

Standards, Education, Training, Testing, Certification, & Credentialing

e FEMA: S2 Million e NIST: $S2.25 Million

h

The FAA's Center of Excellence for UAS Researc
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First Responder UAS - Standards, Education,
Training, Testing, Certification & Credentialing

* Gap discovered from FAA Disaster Prep & Recovery Project

* Highly-fragmented response: UAS use, knowledge, training....

* Need: Standards, Educ, Training, Testing, Certification & Credentialing Org
* Focus on 15t Responders in crawl, walk, run '

e Start with local/municipal Police/Fire/EMT and build
* Repeatable
* Scalable

e Partner with CNA Institute of Public Research
* Congressional Demonstratlon Approprlatlon

* FEMA Contmumg Training Grants S2 m|II|on
* First Responder use of UAS Education & Training

The FAA's Center of Excellence for UAS Re
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International

e Success with Transport Canada & Israel
 Participate in projects together
» Top off research for particular nation’s needs
» Different expertise and needs

* FAA International Regulator Roundtable on Research

* Growing International Network, Collaboration & Coordination
» Singapore (Nanyang Tech Univ.),
e S. Korea, Australia, NZ
* EASA:
* Member of Advisory Board for BVLOS Demonstrations

* India (State of Telangana)

* Discussions to create UAS ecosystem (airspace, id test sites,
establish partnerships, training and testing)

e Based on success, more locations within and external to India

***
*

B
The FAA's Center of Excellence for UAS Research @
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Questions/Comments

www.ASSUREuas.org

SLuxion@ASSURE.msstate.edu

The FAA's Center of Excellence for UAS Research
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Back Up Slides

The FAA's Center of Excellence for UAS Research
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ASSURE Guiding Principles

Vision

ASSURE is the go-to high-quality research
organization and brand for working
complex autonomy issues with focus on
unmanned aircraft systems (UAS) in policy,

regulations, standards, training,
operations, and education.

Mission

Provide high-quality research & support to autonomy stakeholders both within
the US and beyond to safely & efficiently integrate autonomous systems into the

national & international infrastructure, thereby increasing commerce and overall
public safety & benefit.

B
The FAA's Center of Excellence for UAS Research
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Working w/ASSURE

The FAA's Center of Excellence for UAS Research
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Working with ASSURE (General Info)

* Collaborate with ASSURE COE partners
 Join ASSURE through website: www.ASSUREuas.org
* Participate & influence research

 |DIQ Contract with the FAA (US Federal Agencies)
e Align/Fit into 11 FAA UAS Research Areas
* Memo between Federal Agencies
e MIPR Funds: FAA will contract and provide program management

. ASSURE (Global)Non-Profit

Single contract vehicle w/Miss State University;
e We do the rest through Master Service Agreements with our schools & partners

* Leverages
«  ASSURE Alliance and its relationships
« Knowledge and experience gained from FAA research

* No Cost: ad hoc teaming based on need

The FAA's Center of Excellence for UAS Research
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Thank You

www.ASSUREuas.org
SLuxion@ASSURE.msstate.edu
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FAA Strategic Plan

ASSURE Research Supports This Plan
Applied Regulatory Research

T
Excellence for UAS Rese

The FAA's Center of arch
x AS S U R E Steve Luxion “LUX” www. ASSUREuas.org
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ALTITUDE

UAS Integration Landscape
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Needs for Operational Capabilities

Operations
Over People

Centralized
data collection
and analytical
system for UAS

Risk-based
thresholds and
approvals

Cybersecurity
requirements

Expanded
Operations

Beyond Visual
Line of Sight

Operational
Classifications
of UAS

Ground
collision impact
mitigation
Hardware

requirements
for DAA

Containment
capabilities

Cybersecurity
requirements

The FAA's Center of Excellence for UAS Research

Y

ASSURE
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SmallUAS
Package
Delivery

Operations

Aircraft
certification
criteria and
standards
Pilot
proficiency
standards for
different
classifications
of UAS

UAS noise
impacts and
environmental
certification
requirements
UAS
component
safety
standards

Cybersecurity
requirements

Non-
Segregated
Operations

Lost link
procedures and
thresholds and
contingency
operations

Impacts to NAS
stakeholders
including
access,
management,
and integration

Impact to traffic
management

Conditions for
IFR operations

Routine/
Scheduled
Operations

4 ATM/UTM data
exchange
requirements

Impacts to UAS
T by adverse
weather
conditions

@ Cybersecurity
requirements

Methods to categorize
and rank small UAS

noise levels

Cybersecurity
requirements

Steve Luxion “LUX”

Large
Carrier
Cargo
Operations

Alirspace
density and
capacity studies

Separation,
metering, and
flow
management
requirements

Cybersecurity
requirements

Passenger
Transport
Operations

Differences
between
unmanned
commercial
air and
unmanned
passenger ops

Network
development
needs

Traffic flow
management

Liability/
safety
implications

Cybersecurity
requirements

www. ASSUREuas.org
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Operational Capabilities to Full Integration

Passenger
Large Transport
camﬂr Operations
Routine/
Non- gﬂhﬁdlﬂﬁd cpe[aﬂuns
perations
Small UAS Segregated
UAS Operations Expanded Package Operations
Today Operations Delivery
o ti Operations
Part 107 Informs: Df:::;g:i Beyond Visual |
;M; .'I;'I.;?'Uw!ta Research Needs Line of Sight
a .
* Qperational
: Um.l'md. Capabilities
Operations | i . -
Over People Identification & Tracking Capability
+ Limited Night
apgmﬁmg DAA & BVLOS Performance Requirements
+ Limited BVLOS - . .
C::: rations UAS Operational Requirements & Repeatable Approval Process Enabling Capabilities
Exemptions UAS Low Altitude Authorization & Notification Capability (LAANC)
uAS CoAs UAS Traffic Mana ent
Experimental gem _
Category

Command and Control Performance Requirements

Infrastructure/Equipment Investment Analysis

] ) www. ASSUREuas.org
Cost Benefit Analysis
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