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2, Transformed Airspace
SSSSS A Complex Challenge

More Operations = Increased risk potential
New Missions = Increased Integration Complexity

Sustainability = New Constraints
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&  Achieving Aviation Safety Today W

International Civil Aviation Organization, "Safety Management, Standards and
Recommended Practices - Annex 19," in Convention on International Civil
Aviation, 2" Edition, 2016
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&  Achieving Aviation Safety Today W

International Civil Aviation Organization, "Safety Management, Standards and
Recommended Practices - Annex 19," in Convention on International Civil
Aviation, 2" Edition, 2016

Risk

Safety Safety

Safety Policy

Assurance Promotion

Management

=
s N O N

Hazard
Identification

Safety \ / \
Performance Training &
Management Education

Safety

Change Management

Broad Safety
Obijectives

Safety Risk
Controls

DEIERAMEIS

Communication

Responsibility

&
Accountability K j K Improvement /

Labor intensive
Limited ability to scale
Not fast enough 7




& Safety Management & Safety Intelligence

System-Wide Safety
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@ How We Achieve Aviation Safety Tomorrow @

Safety Management System

International Civil Aviation Organization, "Safety Management, Standards and
Recommended Practices - Annex 19," in Convention on International Civil
Aviation, 24 Edition, 2016
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System-Wide Safety
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&5 Two Research & Development Threads
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System-Wide Safety
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with Data...

Information classes

Aircraft Geo-spatial Weather Population
UserI to ena ble State Constraints (MET) Density
IASMS SFCs
» ANSP Sourced
» Operator Sourced
Link Nav Power Motor Aerodynamic Airspace
> Vehicle SOUFCEd Performance Performance Health Health Model Conformance
» Supplemental Data
Service Provider (SDSP)
Sourced
> System Wlde Imcormation Air ANSP Human Safety Flight Configuration

Traffic Infrastructure Performance Reports Plan Settings

Management (SWIM) /
Flight Information

Management System
(FIMS) Sourced

(Young, S., et.al, 2020)
» Other Sources... 16



Monitor e Assess ® Mitigate




Monitor e Assess ® Mitigate
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Identifies 4 Fundamental System
Element Development Areas:

Concept of Operations and Risk
Prioritization

System Monitoring
System Analytics

Mitigation and Implementation

.rogress Toward IASMS

National Academies Report

IASMS ConOps

NASA/TM—2020-5003981

@

In-time System-wide Safety Assurance
(ISSA) Concept of Operations and Design
Considerations for Urban Air Mobility (UAM)

Kyle Ellis and John Koeling
Langley Research Center, Hampton, VA

Misty Davies
Ames Research Center, Mountain View, CA

Paul Krois
Crown Consulting Inc., Aurora, CO

June 2020

https://ntrs.nasa.gov/citations/20205003981

Outlines Scope, Functionality and Risk
Priorities for IASMS

1. Drafted with Industry Input

V.1 of ConOps focused on UAM domain with
relevant use cases. V.2 expanding across
domains (in dev)

3. FAA-NASA RTT Near-Term ConOps (in dev)

4. Built upon service-oriented architecture of
UTM

Architecture & Information Reqmts

NASA/TM-2020-220440

Architecture and Information Requirements
to Assess and Predict Flight Safety Risks During
Highly Autonomous Urban Flight Operations

Steven Young, Ersin Ancel, Andrew Moors, Evan Dill, Cuong Quach, John Foster,
Kaveh Darafsheh, Kyle Smalling, Sixto Vazquez, and Emory (Tom) Evans
Langley Research Center, Hampton, Virginia

Wendy Okolo, Matteo Corbetta, John Ossenfort, Jason Watins,
Chetan Kulkarni, and Lilly Spirkovska
Ames Research Center, Mountain View, California

https://ntrs.nasa.gov/citations/20200001140

Describes NASA approach to
development of IASMS

1. Identifies Information Classes

2. Discussion of Initial IASMS SFC
Developments

3. Design Considerations for IASMS

4. Reference architecture for
autonomous urban flight
operation 20
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Dr. Kyle Ellis
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Dr. Kyle Ellis is an aerospace research engineer at NASA Langley Research Center and currently
manages research supporting NASA's Aeronautics Research Mission Directorate as the project
manager for the System-Wide Safety Project under the Airspace Operations and Safety Program.

Kyle currently leads a team charged with developing a vision and Concept of Operations for In-Time
Aviation Safety Management Systems (IASMS). The concept of an IASMS is envisioned to be an
evolution of SMS, designed to safely integrate emerging aviation markets with those already in place
and is being developed and demonstrated by leveraging strategic partnerships across industry,
academia, and government. His work identifies, matures, and integrates methods and technologies in
the areas of increasingly automated and autonomous systems, verification and validation methods
for certification, and future-gen aircraft, airspace management and infrastructure concepts to
transform the global aviation industry.

Kyle currently serves on multiple committees and working groups related to safety, technology, and
policy for the aviation industry including the International Forum of Aviation Research (IFAR), the
CAST Joint Implementation Measurement Data Analysis Team (JIMDAT), the Flight Safety Foundation
Autonomous and Remotely Piloted Aviation Capabilities (ARPAC) safety working group, the AIAA
Human-Machine Teaming Technical Committee and the ICAO Safety Management Panel and the
Remotely Piloted and Autonomous Systems Panel as a technical advisor.
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