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Critical Milestones  

Sponsor Anticipated OutcomeResearch Project Description

Research Accomplishments in FY22

Research Sponsor is AIR (POC Dave Sizoo); this research 
finishes in Q2 FY 23 and has the following anticipated benefits:

• Improve the regulatory processes and guidance for aircraft 
certification and operational approvals, especially for new 
technologies and operations (i.e. UAS):

• Inform the development of STCs, TSO, etc…as well 
as the development of new operational procedures & 
guidance.

• Refine the flight deck design process & procedures (with 
human factors considerations in mind).

NOTE there have been substantial delays due to COVID

• Develop testing environment (at NASA) for validation of 
novel certification criteria (10/2019)

• Develop Initial Matrix of Test Maneuvers for interface 
concepts for initial pilot testing (01/2020)

• Conduct preliminary study (‘Study 1’) to validate Initial 
Matrix of Test Maneuvers (06/2021)

• Evaluate the integrated concept and provide feedback on 
preliminary test procedures (12/2021)

FY22 SAS Quad Charts 

• Refine the Initial Matrix of Test Maneuvers, based upon 
lessons learned from ‘Study 1’ (05/2022) 

• Conduct follow-on study (‘Study 2’) to validated refined 
Matrix of Test Maneuvers (06/2022)

Final Report expected December 2022…

• This research will develop a long-term automation strategy 
for approval of intelligent systems. 

• The intent is to identify considerations for certification, 
including general human factors. 

• The execution of this research requirement attempts to 
address both systems certification criteria and human 
factors considerations in coordination. 

Approach 
 Two consecutive ‘Studies’, which progressively validate 

certification testing criteria for Automation Systems.
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PROJECT MANAGEMENT DETAILS:
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RESEARCH APPROACH:

• Research was originally split into three tasks, but the project was 
re-scoped in FY19 to include only one task:

– Task 1: Investigate automated system certification challenges 
on electric propulsion Vertical Take-off and Landing (eVTOL) 
aircraft with augmented/automated control functions. 
Specifically, investigate and develop methods for evaluating 
industry representative pilot vehicle and control station 
interfaces while performing tasks designed to expose expected 
potential aircraft control deficiencies based on expected 
operational tasks.  This includes the development and 
execution of one or more related experiments.
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MASTER SCHEDULE:
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PROJECT STATUS:
• Phase I of Research is complete:

– Develop prototype novel V/STOL aircraft pilot interface integrated into a Flight Deck Z part task 
simulator software (10/25/2019)

– Develop initial Matrix of Test Maneuvers for interface concepts for initial pilot testing. (12/20/2019)

– Refine the V/STOL aircraft pilot interface test matrix for pilot usability testing in the Vertical Motion 
Simulator (03/25/2020).

– ​Conduct Study 1 and report on collection & analysis of data (06/30/2021).

– Evaluate the integrated concept and provide feedback on preliminary test procedures (12/14/2021).

• Phase II of research nearing completion; Phase II Includes:
– ​Develop novel V/STOL aircraft pilot interface in medium fidelity simulator for industry representative 

eVTOL aircraft (05/27/2022).

– Conduct Study 2 and report on collection & analysis of data (06/29/2022).

– Delivery of Final Report (expected December 2022).
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Automation Command Concept (ACC) 
Roadmap
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Foundation: Adapting US Military Advanced VTOL Evaluation 
Standard 

US Army Aeronautical Design Standard-33 (ADS-33)
• US Army and NASA for started research on VTOL 

Aircraft with Indirect Flight Controls and Advanced 
Automation, later developed into Aeronautical 
Design Standard (ADS-33) by:

• US Army 
• US Navy 
• NASA
• US Air Force 
• FAA
• Industry
• International partners

• Specifically designed for US military reference 
mission tasks, referred to as Mission Task 
Elements (MTE)

• MTE are based on missions, independent of 
aircraft configuration and automation level (e.g. 
pilot on-board or off-board)
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Sample Achievements/Products
Catalog of initial Mission Task Elements, referred to as Handling 
Quality Task Elements (HQTEs) Developed and Tested
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SAMPLE ACHEIVEMENTS/PRODUCTS:



Federal Aviation
Administration

UAS Automation & Intelligent Systems 
(A11L.UAS.61)

CHALLENGES & RISKS:

• Laboratory Availability
– NASA laboratories have limited access during the COVID-19 pandemic and 

scheduling time for Study 1 one has been challenging.
– Study 1 & Study 2 were delayed; however, overall period of performance 

remains unaffected.
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Questions?

Thank you
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FY22 SAS Quad Charts 
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Concept Approach Mission Based Evaluation of Increasingly 
Automated Aircraft

System Quality Assessments (SQA)  (Industry 
Recommended Practices)
• System Dynamics Testing
• System Stability Analysis 
• Software Requirements Analysis
• Analytic Methods (computer simulation)
• Used to Reduce Flight Testing Requirements

Flying Quality 
Assessments (FQA)
• Open Loop Task Elements to Predict HQs
Flying Quality Task Elements (FQTE)

Handling Quality Task 
Elements (HQTE)

Automation Function 
Assessments (AFA)

Integrated Automated 
Task Elements (IATE)

Mission Task 
Elements (MTE)
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