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@ M:N Vision Must Include Whole Ecosystem

= Considerations for M:N Must Include the
Aircraft, Operational Procedures, and
Airspace Management

* Moving Towards Automation/Autonomy
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Transformative

Acronautics Concepts Program

Transformative Aeronautics
Concepts Program (TACP)

Integrated Aviation Systems

* New Capabilities Require Evaluation of (e
Technical Readiness, Regulatory
Readiness, and Changing Role of the
Human

* Automation Integration and Maturation
Strategy: Demonstrate New Capabilities
in 1:1 Before M:N Ops Acceptance

* Changing Roles Must be Based on Standards &
Demonstrated Resilient, Proficient Regulation
Technology Supported by Data

* Changing Human Centric Airspace "—
Management Must Be in R&D Planning  fdvanced Ar venicies Gk PrOam AR,
and Evolution
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@ M:N Working Group Discussion Points

" Operational Approval for M:N Should Focus on a Task-based, Functional-
Based Demonstration of Mature Capability

" Automation Design & Human Factors Aspects of Managing M:N — Not Just
for “Normal” Ops, but For Contingency/Emergency

" Lessons Learned from Swarm Fleets of SUAS or UAS in Upper Class E May
Not Apply to M:N in Other Classes of Airspace

= | evel of Involvement from ATC Required by Procedure/Airspace Must Be
Taken Into Consideration — Not Just Whether M:N is Desirable, Technically
Feasible But Is There a Viable Regulatory Path?

" Designated Separator — Person Held Responsible for Maintaining
Separation — Rule Change Required if This is Redefined or Automated

= NASA/FAA/Industry Partnerships Key to Data Collection and Acceptance
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@/ Notional Automation Capability Maturity Model

" Technology/ Data/
Capability
Human Knowledge
New ability, expertise, or Task, role, and/or system Equipment including Information sources
proficiency effects which enable a HW/SW which provide used by Technology
Capability Functions/ Services and/or Humans
Human contributions to Human knowledge

provide functions/ services

Must assess maturity, integrity, reliability, availability, etc. of data sources &

technology to implement an intended function in support of a new capability
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Building-in Robust Safety Assurance [ir:1]

Compare Scenario—based Training With Instructor + Repetition + With Expected Outcomes/Behavior
Risk-based,
Student Private Commercial Commercial
Model Based ~ Human Pilot Pilot Co-Pilot Pilot
Automation
D | t Initial Aptitude Basic Resilient Civil
eveliopmen and Skill Proficiency Proficiency Trustworthiness

to Pilot/Crew
Development
Process

How Do We System

Simulation & Flight Test to Demonstrate Readiness for Intended Use, Type of Operation, Task Criticality

Safety
Critical

Experimental Advisory Assistive

Prototype System System

Build In " . " sl
. Initial Aptlt}Jde Proven Basic Proven Resilient Proven Civil

Proficiency, and Skill” in Proficiency Proficiency Trustworthiness

Robust System Function

Function?

Must Work-up to Resilient/Robust Assurance in Automation Designs
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I “Responsible”
Technology For Technology
Operational I System Has Proven
Assistive Mature Use Reliable Use in Service
- Technology Technology System Has Proven I - [Pt
Advisory System Provides System Has Proven Reliable Use in Certlflefi/Accurate
Supplemental, or Certified/Accurate Reliable Use in Service - Provides ﬁata V\_/'thOUtP_l
e, Aaauie Data — Regulations Backup for Sufficeint
Pilot is Primary For Shared Data Changed Based on Number of Hours -
fety Responsibility - Proven Maturity to tRegRuIatlor?s Changed
: ecognize
Pilot is Still Pxinary Pilot is Still Primary Allow Use (i.e. part Tzchnolig'; s Primary
/ 91.176)
For Safety For Safety | for Intended Use (i.e.
Pilot is Backup to 91.3 Pilot in
Proven Technology Command)
Technology is Primary
I For Safety
A
Tech 'ur’_ Regulatory I

" Maturation Change

‘ Lower
Pilot's Eyes Approa ch
e o Minimums
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NASA Paper: Visual advantage of enhanced flight vision system during NextGen flight test evaluation STRIVES: 20220005913



https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20140006160.pdf

