Artificial Intelligence at the
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Administration

and some pseudo-random thoughts on a roadmap
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Agenda

Al Enablers

* FAA Research Activities and Enterprise Architecture
 Potential Applications

 Roadmap Considerations
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But first, What is Al?

Taxonomy of Al + ML

Reasoning Systems Al Learning Systems

Multilayered NNs
RNN CNN

sion Trees
D Learning

Deep

Simple Neural Learning

Nets

Bayes ‘ ‘ Machine
“classic Al" leaming

Supervised
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Al Adoption Enablers

Data
Computing
Strategy .“ Infrastructure
LN
Talent “ Culture

Leadership
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FAA EIM Platform

° CIOUd'based B|g Data platform ErAl"c)’e)rl\:):IilseInformationManagement-FAA'sDataManagement
consisting of:

« A “Data Mall”

* An “App Mall”

« System developers may either

* Integrate their applications with
the platform in order to leverage
the large data sets

 Build and host their applications
on the platform
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ATM Culture

» Strong safety culture e
« Safety Management System
* Little up-side potential

80,000,000
70,000,000
60,000,000

50,000,000

Enplanements, US Scheduled Carriers

- Safety -
o Capacity 20,000,000 8.9 billion since Feb. 2009
- Efficiency... o

* Huge down-side risk

» Most proposed applications are for analytical and planning
functions
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Executive Order 13859 -
Maintaining American Leadership in Artificial

Intelligence
Feb. 2019

* Policy & principles

* Federal investment in R&D

« Data & computing resources

« Guidance for regulation of Al applications

» Workforce development
« Action Plan for the protection of the US advantage in Al
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Executive Order 13960 -
Promoting the Use of Trustworthy Artificial

Intelligence in the Federal Government
Dec. 2020

* Principles for the use of Al in government

« Common policy for implementing principles
« Catalogue of agency use cases for Al
 Enhanced Al implementation expertise
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National Airspace System EA
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Service

Strategy

The FAA Services hierarchy provides an overview of
the core services and their component capabilities I r : :

FAA SERVICES HIERARCHY

FAA Services

provided by the FAA. These services are solution- I 1. Air Traffic | 3. Security | 5. Enterprise |7. Environment
independent, invariant over time, bound the NAS Management i Management & Energy
Enterprise Architecture, and inform the strategic 2. Airoort T 8.C il
evolution of the NAS. | Mana;::lent | 4. Safety |6. Certification "s:a"::rcm
SERVICE ROADMAPS BUSINESS & TECHNOLOGY ROADMAPS
= el The Service Roadmaps capture The B&T Roadmaps depict DoESEaTema !

changes to internal NAS
operations, processes, and
functions which will lead to
improved efficiencies, cost
savings, and other benefits to :
the FAA. P

and track NextGen Operational
Improvements (Ols) which are
new capabilities to air traffic
operations that will benefit the
aviation industry and/or flying
public.

NAS SEGMENT IMPLEMENTATION PLAN (NSIP)

The NSIP is the FAA's blueprint for achieving the improvements and sustainment activities shown in
the Service and B&T Roadmaps. It describes the steps necessary to develop, integrate, and
implement new capabilities and identifies their associated investments and activities. The NSIP
provides a framework for understanding interdependencies amongst Ols, increments, systems, and
decision points.

INFRASTRUCTUREROADMAPS

The Infrastructure Roadmaps show the progression of system deployments, investments, and key
decision points for major NAS acquisitions. They depict the acquisition strategy to evolve the NAS
from the As-Is to the To-Be environment. The Infrastructure Roadmaps show all Capital Investment
Plan investment projects and systems identified in the NSIP that will deliver the necessary
functionality to enable Ols and BTls.
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Al in the EA

» Operational Improvements
» 601104 — Automated Safety Information Sharing and Analysis (ASIAS)

* Business & Technology Improvements
» 501303 — Critical NAS Services Recovery
« 505102 — Enhanced Enterprise Monitoring
» 505105 — Comprehensive Value-Added Maintenance Management

» 509107 — Enhanced Maintenance and Enterprise Monitoring
Data/Information Interoperability (Information Exchange Services)
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FAA Al Research Initiatives (1/2)

« Safety

» Speech Recognition

+ Data: Controller/pilot voice communications

« Example Application: Closed runway operation detection
 Text Data Mining

» Data: Various safety reports

+ Example Application: Trend monitoring and risk identification
 Trajectory Analysis

+ Data: Surveillance data

+ Example Application: Anomaly Detection

« Weather Now-Casts, Forecasts, and Impacts

» Image Processing
+ Data: Radar, satellite data
« Example Application: Synthetic weather radar generation
» Offshore Precipitation Capability (OPC) Model

11
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MITILL Offshore Prempltatlon Capab_lllty

PR SR ' r+ O%DSynihEti&Weather .
Radar -lfSateIhMI;?gﬁtn‘rﬁg . <k Satelfite #
5 minute updates .. & 5WMinute Updates




SOUTH FLORIDA

FAA Al Research Initiatives (2/2)

 Traffic Flow Management

» Trajectory prediction
+ Data: Surveillance data
+ Example Application: Time Based Flow Management (TBFM)

« Arrival metering
» Data: Surveillance, weather, and demand data
+ Example Application: TBFM

* TMI recommendations
+ Data: Surveillance, weather, and demand data
. I(ER)’(E\Q{Q)le Applications: Traffic Flow Management System (TFMS), Route Availability Planning Tool

» Surveillance

» Radar Processing
+ Data: Radar data
+ Example Application: Chaff Detection Algorithm

* Instrument Procedure Design
» Cybersecurity

13
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So you want an Al roadmap.

What is a technology roadmap?

A planning tool that links technologies with an enterprise’s products, services,
and/or capabilities.

What is it used for?

To align investments in technology with desired new
products/services/capabilities.

What should an Al roadmap include?

1. A starting point

2. Adestination

3. Apath!

4. Relationships between investments, technologies, and capabilities
What are the dimensions that the path should traverse?

1. Time

2. Maturity?

See, for example, Phaal et al. 2001, Bernal et al. 2009

14
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Service/Capability Technology Roadmap
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Source: Bernal et al., 2009 15
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“Staircase to Utopia”
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The Gartner Al Maturity Model

Level1

Awareness

Early Al interest
with risk of

overhyping p

Level 2
Active

Al experimentation,
mostly in a data
science context

Level 3
Operational

Al in production,
creating value
by e.g., process
optimization or
product/service

innovations

Level 4
Systemic

Al is pervasively
used for digital
process and chain
transformation,
and disruptive
new digital
business models

Level 5
Transformational

Al is part of
business DNA

Source: Gartner, 2019.
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The Element Al Framework

‘[ Strategy
Data
;5 Technology
j,g People

@ Governance

Source: Element Al, “The Al Maturity Framework: A strategic guide to operationalize and scale enterprise Al solutions.”

0.

Exploring Experimenting Formalizing Optimizing Transforming
1 2 3 4 5}
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NASA Technical Readiness Model

TRL9

TRL8

eActual system completed and 'ﬁight quaﬁed' through test and

demonstration (ground or space)

TRL7

pi ype d ion in a space

[ 1

TRL6

odel or d
ystem/ pi YP
environment (ground or space)

TRLS

*C and/or breadboard validati in

TRL4

TRL3

TRL2

TRL1

EU TRLs

TRL 9

TRL 8
TRL 7
TRL 6

TRL 5

TRL 4
TRL 3
TRL 2
TRL 1

Actual system proven in operational environment (competitive
manufacturing in the case of key enabling environments; or in
space)

System complete and qualified
System prototype demonstration in operational environment

Technology demonstrated in relevant environment (industrially
relevant environment in the case of key enabling technologies)

Technology validated in relevant environment (industrially relevant
environment in the case of key enabling technologies)

Technology validated in lab
Experimental proof of concept
Technology concept formulated

Basic principles observed
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Notional Roadmap

TRL 6 TRL7 TRL 8 TRLO

Traffic Flow Manaement
Safet Analsis

Real-Time Safet Monitoring

Aviation Text Classification

Air-to-Ground Voice Recognition
h [

Explainable Al

ATM
Applications

Technologies

Dat
Support i

Activities Workforce
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