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Overview

ASSURE ASSURE
Research

= Focus on where FAA and

= Why? What? Who?
we are and where we are

Provide basic understanding

of ASSURE and provide = Center of Excellence going
opportunity for questions and
_ _ - (COE) = NASA Research
discussions on opportunities
= Non-COE (ASSURE : : ——
for collaboration going ( International Efforts, First
Global) responder UAS and Other

forward
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ASSURE Guiding Principles

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.

Provide high-quality research & support to autonomy stakeholders both within the US and beyond

Mission to safely & efficiently integrate autonomous systems into the national & international

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

I
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Why ASSURE (FAA Center of Excellence for UAS)

Safe and Reliable
Access to the NAS

-Regulations
-Standards
-Guidance

—
FAA Industry

Third Party Concepts of
Research Operations
-People -Use profiles

-Systems -Technology
-Operations

-Expertise
-Data/Info/Recommendations ASSU R E -Resources
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What is ASSURE/COE?

Federal Aviation Administration’s Center of Excellence for Unmanned Aerial

Systems

The FAA's Academic Drone Research Center

Funding Vehicles

« Grants (Mandatory one-to-one cost share)

» IDIQ Contracts (cost share negotiable)

Congress added $5MM in FY14-16; $10MM in FY17; $14MM in FY18-21
(~$30MM Level of Effort); Projecting $18+M next year

Long Title
/\

The Alliance for System Safety of UAS through Research Excellence — The
The FAA's Center of Excellence for UAS Research
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The FAA's Center of Excellence for UAS Research
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The FAA's Center of Excellence for UAS Research
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ASSURE Global

=
K&y ASSURE
Solve Problems and seek N\._ 94 GLOBAL Another mechanism to

opportunities outside the conduct FAA and

EAA With only one con_tract and government work
NDA, if required

« ASSURE does the rest
to leverage our
teammates to best meet

Leverages ASSURE

_ . the needs of the Currently partnered with
alliance and its T —— .
lationships, in addition g A contractors supporting
rela PS » Master Teaming NASA, DoD, State DoTs,
to the knowledge and agreement with and Foreign
experience gained from subordinated funded Governments
FAA research Task Orders

The FAA's Center of Excellence for UAS Research
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ASSURE Completed Projects: Basic Issues

($25 Million Level of Effort)

= Al - Certification Test Case to Validate sUAS Industry Consensus Standards

= A2 - Small UAS Detect and Avoid Requirements Necessary for Limited Beyond Visual Line of Sight (BVLOS)
= A3 - UAS Airborne Collision Severity Evaluation (Peer Reviewed)

> A4 - UAS Ground Collision Severity Evaluation (Peer Reviewed)

= A5 - UAS Maintenance, Modification, Repair, Inspection, Training, and Certification Considerations*
= A6 - Surveillance Criticality for Sense and Avoid (SAA)

= A7 - Human Factors Control Station Design Standards

= A8 - Unmanned Aircraft Systems (UAS) Noise Certification

= A9 - Secure Command and Control Link with Interference Mitigation

- A10 - Human Factors Considerations of UAS Procedures, & Control Stations *

~» All - Part 107 Waiver Request Case Study

> Al2 - Performance Analysis of UAS Detection Technologies Operating in Airport Environments

= Al3 - UAS Ground Collision Research Plan (Peer Reviewed)

= Al4 - UAS Ground Collision Severity Studies

> Al5 - STEM I

= Al19 - UAS Test Data Collection and Analysis: Phase |

> A20 — UAS Parameters, Exceedances, Recording Rates for ASIAS

T
The FAA's Center of Excellence for UAS Research
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ASSURE Ongoing Projects (1 of 2)

= Al6 - Airborne Collision Severity Evaluation — Structural Impact

= Al7 - Airborne Collision Severity Evaluation — Engine Ingestion

= Al8 - SUAS DAA Requirements Necessary for Limited BVLOS Operations: Separation Requirements & Testing
> A21 - Integrating Expanded & Non-Segregated UAS Operations into the NAS: Impact on Traffic Trends and Safety

= A23 - Low Altitude Detect and Avoid

> A24 - UAS Safety Case Development, Process Improvement, and Data Collection

> A25 - UAS Safety Case: Waivers

= A26 - Establish pilot proficiency requirements

> A27 - Establish risk-based thresholds for approvals needed to certify UAS for safe operation

- A28 - Disaster Preparedness and Response

> A29 - UAS as a STEM Outreach Learning Platform for K-12 Students and Educators

= A31 - Safety Risks and Mitigations for UAS Operations On and Around Airports

= A33 - Science and Research Panel (SARP) Support

= A35 - Identify Wake Turbulence and Flutter Testing Requirements for UAS

= A36 - Urban Air Mobility: Safety Standards, Aircraft Certification & Impact on Market Feasibility and Growth Potentials
= A37 - UAS Standards Tracking, Mapping, and Analysis

= A38 - Cyber Security and Safety Literature Review

= A40 - Validation of Low-Altitude Detect and Avoid Standards

B
The FAA's Center of Excellence for UAS Research
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ASSURE Ongoing Projects (2 of 2)

> A4l - Investigate & ldentify the Key Differences Between Commercial Air Carrier Operations & Unmanned
Transport Operations

> A42 - From Manned Cargo to UAS Cargo Operations: Future Trends, Performance, Reliability, and Safety
Characteristics Towards Integration into the NAS

= A43 - High-Bypass Turbofan UAS Engine Ingestion Test

= Ad4 - Mitigating GPS and ADS-B risks for UAS

> A45 - Shielded UAS Operations: Detect and Avoid

> A46 - Validation of Visual Operation Standards for Small UAS

> A47 - Small UAS Mid-Air Collision Likelihood

> A48 - UAS Detection and C-UAS

> A49 - UAS Flight Data Research in Support of ASIAS

ASSURE Upcoming Projects

= A50 - sSUAS Traffic Analysis

= A51 - Best Engineering Practices for Automated Systems

= A52 - Disaster Preparedness and Response Phase Il

- A53 - Advanced Materials Investigation — Composite Material Analysis for UAS

- A54 - Propose UAS Right-of-Way Rules for UAS Operations and Safety Recommendations
- A55 - Identify Flight Recorder Requirements for UAS)Integration into the NAS

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

Rotorcraft

General Aviation

Engine Ingest Modeling
Boundary Layer Effects
Heavier UAS (25 kgs/55 Ibs)

ellence for UAS Research
nce

*AA’S Center of Excell
Alliance for System Safety of UAS through Research Excel

www. ASSUREuas.org
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Current Work- Enabling Data/Info Structures (~$2.6 Million Level of Effort)

Information

» Test Data Collection and Analysis
« ASIAS (Aviation Safety Analysis and Sharing System: Phase | and Phase II)
» Risk-Based Training and Standards for waivers and Issuance

r

Operational Context

objectives

» Operational
description

» Requirements
definition

o

Definition
' Concept of Risk
Operations Assessment
» Mission » Hazard

identification

» Risk mitigation
development

» Identify
supporting

data needed 2

to acceptable level

Data Collection

requirements

» Scope and
method of test

» Schedule and
resources

-

Test Testing
Planning & Demos
» Test/data » Quantitative

data collected

» Verify sufficient
data to support
mitigations

» Data validates

J

L mitigations

! Increasing FAA Involvement ——————>»

The FAA's Center of Excellence for UAS Research
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» Final analysis
of safety

» Compilation
of all data

» Completed
application
package

Knowledge

Approval
Granted If:

» All hazards
are addressed

» Acceptable
level of safety

» Data verifies
mitigations
are effective

www. ASSUREuas.org



Enablers

Database Infrastructure Multiolisr / Ogs Efficiency RISKS/ Mitigations/ SeEcUrity.
and Framework (=29 Lavel of effort) (=56.6M Level ot effort)
(~$5M Level of effort)

= Wake Turbulence
= Test Data Follow-On:
working system for test
and safety cases

= Risk-based thresholds for
test Case (Evaluation
Framework

= Cyber Security
» GPS and ADS-B Risks
= UAS Visual Ops Stds

S
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Current Work- Enabling Airspace Capes (~$10 Million Level of Effort)

Airspace: Integration Airspace: Quantitative Airspace: Use
and BVLOS Risk Forecasting
= DAA for BVLOS » |ntegrated non-segregated and = E-commerce

extended operations in the NAS

= Shielded UAS Ops-DAA = Emerging UAS Network and

= SUAS mid-air collision likelihood iImplication on NAS integrations

T
The FAA's Center of Excellence for UAS Research
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Application/Ops Studies

Public Safety (~7.6 Million Level of Effort)

» Disaster Preparation and Recovery
* Ops Over People: Compliance Method
« Safety Research Center (Validation/Verification)
- ASTM Remote ID
« Collision Avoidance and Well Clear volumes
« Standards
« Tracking
« Mapping
« Analysis

Operations (~8.6 Million Level of Effort)

« Airports—Risk Mitigations for UAS Ops
« Air Mobility

« UAS Air Carrier Ops

« UAS Cargo Ops

The FAA's Center of Excellence for UAS Research

Y ASSURE
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Requirements/Proposals (Starting in ~6 months)

UAS Detection and C-UAS

‘ Flight Data Recorder

Safe Automation Design and

sUAS Traffic Analysis , ,
Engineering
UAS Advanced Materials Live Full-Engine Ingest of UAS
Weather
' UAS nght‘Of‘Way Rules = Validated WX Obs. System for UAS Ops

= WX Standards/Requirements <400’

= UAS Means of Compliance: rain, snow, ice
T

www. ASSUREuas.org
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ASSURE NASA
Research

Applied Technology Research
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Command, Control, and Communications (C3)

Unmanned Aircraft Systems (UAS) Integration in the

C3 CO[’ﬂprhEﬂSlve Assessment National Airspace System (NAS) Project

C3 in Denied/Degraded
Environments

2ara LAS
DAA test pitcralt

ONPC St abrTry

UTM Spectrum Considerations - ;;;:"“‘"“" '\ v W ;"'_"'”"‘"‘ 5

N yl-‘

D "-"v
R,

N greand

- / = ‘ conteal station
- i =

‘ Multi-Vehicle Ops Approaches

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

BVLOS Economic Benefit
Analysis

Th 288 E—22a4 R-320 G
10" a1

Minimum Operator Display
Requirements

30 —

sUAS DAA Flight Testing

W
S T130Ea0099 ‘ 00 .17 . 2054
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i

‘ 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

[ |@Forecasting of weather
et TR spacifically for drones
R e
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Doppler Lidar

www. ASSUREuas.org
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ASSURE Other Initiatives

International

« 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 and Coordination
« S. Korea, Singapore, Australia
 Member of European Advisory Board for Beyond Visual Line of Sight Operations

Autonomy: Institute
« Research digitalization infrastructure
supporting autonomous
transportation/ops

The FAA's Center of Excellence for UAS R
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Working with ASSURE

Collaborate with ASSURE IDIQ Contract with the ASSUIT\IE Glsbaf!tSOl(c)B
On-Profi
COE Partners FAA (Recommended Focus)

= Join ASSURE through our = Align/Fit into 11 FAA UAS = Single contract vehicle with
website: Research Areas MSU. We do.the rest through
www.ASSUREuas.org Master Service Agreements
- _ = Memo between Federal with our schools and partners.
] Part|C|par1tei:2rdC|hnﬂuence Agencies = Leverages: ASSURE Alliance

= MIPR Funds: FAA will and its relationships,

contract and provide knowledge and experience
program management gained from FAA research

= No cost: ad hoc teaming
based on need

The FAA's Center of Excellence for UAS Research

X ASSURE

Alliance for System Safety of UAS through Research Excellence



Questions/Comments

B ASSUREuas

ww.ASSUREuas.org

@ bklauser@
ASSURE.msstate.edu /.




