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Four Transformations for Sustainability, Greater Mobility, and Economic Growth 3
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Evolution of 
Airspace 

Operations 
and Safety

S-
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es

+ Efficiency and proactive planning

+ Complexity, scalability, 

and dynamic adaptation

(Today) (~2035) (~2045)

Collaborative

+ Service-oriented architecture for     

tailored missions-oriented services

Highly-Automated

Digital Transformation of ATM

Trajectory

Automated in-time safety monitoring 
and alerting services

Integrated predictive risk mitigation 
across domains

Automatically-assured adaptive 
in-time safety management
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Planning to Achieve a Sky for All
Imagining tomorrow's aviation system today, leveraging FAA Info-centric NAS

A thriving airspace must be scalable, accessible, safe, sustainable, and resilient.

• NASA-led effort to gather inputs from the aerospace 
community and FAA

• Co-developed vision of a mid-21st century shared 
airspace that is agile, scalable, optimizable, increasingly 
diverse, and equitable

• Evolution from trajectory-based operations to 
collaborative and highly automated operations

• Sky for All results will inform ARMD research and 
development portfolio and collaboration with FAA

Operator Optimization Ubiquitous and Resilient Operations

Sustainable Solutions Seamless Skies

Learning-Based Systems and Communities
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Autonomy is a Complex Issue 

• Technology readiness
• Safety 
• Human-autonomy teaming
• Certification 
• Acceptance 
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PRIOR WORK 

Title
An Assessment of Reduced Crew and Single Pilot Operations in Commercial Transport Aircraft Operations

How To Make the Most of Your Human: Design Considerations for Single Pilot Operations

Pilot Situation Awareness and Its Implications for Single Pilot Operations: Analysis of a Human-In-The-Loop Study

Reduced Crew/Single Pilot Operations for Commercial Aircraft - Concept of Operations and Technology Needs

A Validated Task Analysis of the Single Pilot Operations Concept

Toward Single Pilot Operations: The Impact of the Loss of Non-Verbal Communication on the Flight Deck

Pre-Study Walkthrough with a Commercial Pilot for a Preliminary Single Pilot Operations Experiment

NASA's Single-Pilot Operations Technical Interchange Meeting: Proceedings and Findings

Task Allocation for Single Pilot Operations: A Role for the Ground

The Naturalistic Flight Deck System: An Integrated System Concept for Improved Single-Pilot Operations

A simulator investigation of the use of digital data link for pilot/ATC communications in a single pilot operation

Longitudinal flying qualities criteria for single-pilot instrument flight operations

Development of flying qualities criteria for single pilot instrument flight operations

The effects of display and autopilot functions on pilot workload for Single Pilot Instrument Flight Rule (SPIFR) operations

Longitudinal flying qualitites criteria for single-pilot instrument flight operations

Control/display trade-off study for single-pilot instrument flight rule operations

Flying qualities criteria for GA single pilot IFR operations

Quantifying Pilot Contribution to Flight Safety during Drive Shaft Failure

Quantifying Pilot Contribution to Flight Safety during Hydraulic Systems Failure

Concept of Operations for RCO SPO

Cyber Safety and Security for Reduced Crew Operations (RCO)

Reduced Crew Operations Research at NASA Ames Research Center

Single Pilot Workload Management During Cruise in Entry Level Jets

A flight investigation of simulated data link communications during single-pilot IFR flight

A flight investigation of simulated data-link communications during single-pilot IFR flight. Volume 2: Flight evaluations

Concept Vehicles for VTOL Air Taxi Operations

Application of Human-Autonomy Teaming to an Advanced Ground Station for Reduced Crew Operations

Cyber Safety and Security for Reduced Crew Operations (RCO)

Preliminary Sensorimotor and Cardiovascular Results from the Joint Russian/U.S. Pilot Field Test in Preparation for the Full Field Test

Preliminary Sensorimotor and Cardiovascular Results from the Joint Russian and U.S. Pilot Field Test with Planning for the Full Field Test Beginning with the Year Long Intenational Space Station

The Small Aircraft Transportation System Higher Volume Operations (SATS HVO) Flight Experiment

A Virtual Mission Operations Center - Collaborative Environment

STS-95 Pilot Steve Lindsey suits up for launch

STS-95 Pilot Lindsey suits up during TCDT

Single-Lever Power Control for General Aviation Aircraft Promises Improved Efficiency and Simplified Pilot Controls

Simulator Investigation of Pilot Aids for Helicopter Terminal Area Operations with One Engine Inoperative

Analysis of general aviation accidents during operations under instrument flight rules

STS-26 Pilot Covey floats in life raft during JSC WETF exercises

STS-26 Pilot Covey floats in life raft during JSC WETF exercises

STS-26 Pilot Covey floats in life raft during JSC WETF exercises

STS-26 Pilot Covey floats in life raft during JSC WETF exercises

STS-26 Pilot Covey floats in life raft during JSC WETF exercises

An adaptive human response mechanism controlling the V/STOL aircraft. Appendix 3: The adaptive control model of a pilot in V/STOL aircraft control loops. M.S. Thesis. Final Report

Classification of response-types for single-pilot NOE helicopter combat tasks

Implementation and flight-test of a multi-mode rotorcraft flight-control system for single-pilot use in poor visibility

Dual-pilot tone calibration technique. [to reduce multipath fading effects at mobile satellite link receiver]

A flight test evaluation of the pilot interface with a digital advanced avionics system

Analysis of general aviation single-pilot IFR incident data obtained from the NASA Aviation Safety Reporting System

A summary and integration of research concerning single pilot IFR operational problems

A summary and integration of research concerning single pilot IFR operational problems

Single pilot IFR accident data analysis

Operational problems experienced by single pilots in instrument meteorological conditions

Analysis of general aviation single-pilot IFR incident data obtained from the NASA aviation safety reporting system

Single pilot IFR operating problems determined from accidental data analysis

Landing practices of general aviation pilots in single-engine light airplanes

Manned Systems Utilization Analysis. Study 2.1: Space Servicing Pilot Program Study. [for automated payloads]

An Intelligent Propulsion Control Architecture to Enable More Autonomous Vehicle Operation

Quantifying Pilot Contribution to Flight Safety During Dual Generator Failure

Quantifying Pilot Contribution to Flight Safety During an In-Flight Airspeed Failure

An Intelligent Propulsion Control Architecture to Enable More Autonomous Vehicle Operation

A Benefit Analysis of Infusing Wireless into Aircraft and Fleet Operations - Report to Seedling Project Efficient Reconfigurable Cockpit Design and Fleet Operations Using Software Intensive, Network Enabled, Wireless Architecture (ECON)

Effects of Transparency on Pilot Trust and Agreement in the Autonomous Constrained Flight Planner

Effectiveness of Advanced Collaboration Tools on Crew Communication in Reduced Crew Operations

Aviation Safety During Reduced and Intermittent Crew Operations - Discussion of Research Cooperation

An Experimental Study of the Effect of Transparency on Pilot Trust in the Emergency Landing Planner

An Overview of Current Capabilities and Research Activities in the Airspace Operations Laboratory at NASA Ames Research Center

Enhanced Flight Vision Systems and Synthetic Vision Systems for NextGen Approach and Landing Operations

Single-Pilot Workload Management

Towards an Improved Pilot-Vehicle Interface for Highly Automated Aircraft: Evaluation of the Haptic Flight Control System

Quantifying Pilot Visual Attention in Low Visibility Terminal Operations

Transition of Attention in Terminal Area NextGen Operations Using Synthetic Vision Systems

Application of Human-Autonomy Teaming (HAT) Patterns to Reduce Crew Operations (RCO)

Simulator Evaluation of Runway Incursion Prevention Technology for General Aviation Operations

Effects of a Velocity-Vector Based Command Augmentation System and Synthetic Vision System Terrain Portrayal and Guidance Symbology Concepts on Single-Pilot Performance

Terrain Portrayal for Synthetic Vision Systems Head-Down Displays Evaluation Results: Compilation of Pilot Transcripts

General Aviation Pilots' Perceived Usage and Valuation of Aviation Weather Information Sources

Cognitive Task Analysis of Business Jet Pilots' Weather Flying Behaviors: Preliminary Results

Classification and reduction of pilot error

Controls, Displays, and Information Transfer for General Aviation IFR Operations

Statistical summary: Study to determine the IFR operational profile of the general aviation single pilot. [instrument flight rules]

A flight investigation of simulated data-link communications during single-pilot IFR flight. Volume 1: Experimental design and initial test

An investigation into pilot and system response to critical in-flight events. Volume 1: Executive summary

NASA CA Operations Devolution: Status Update

CARA Devolution ESMO Pilot Program

Method and Apparatus for Providing In-Flight Pilot Interface for Trajectory Optimization

NASA Pilot-Engaged Expert Response Using IBM Watson Technology: Prototype Evaluation of Knowledge Retrieval System

Towards a Rigorous Basis for Specific Operations Risk Assessment of UAS

Concept of Operations for Management by Trajectory

Pilot Mixer Cooling Hole Arrangement for Fuel Nozzle of a Gas Turbine Engine

Information Displays and Crew Configurations for UTM Operations

A Pilot Study to Determine MBSE Utility for Process Modeling of Complex Interfaces

Modeling and Control Design for a Turboelectric Single Aisle Aircraft Propulsion System

A Pilot Study to Determine MBSE Utility for Process Modeling of Complex Interfaces

Sensor Integrated Pilot Mask for On-Board, Real-Time, Monitoring of Pilot Breathing Gas

A Pilot Study to Determine MBSE Utility for Process Modeling of Complex Interfaces

An Exploratory Evaluation of UAS Detect and Avoid Operations in the Terminal Environment

An Exploratory Evaluation of UAS Detect and Avoid Operations in the Terminal Environment

Initial Implementation and Operational Use of TASAR in Alaska Airlines Flight Operations

Autonomous Coordinated Airspace Services for Terminal and Enroute Operations with Wind Errors

Cooperative Automation Supporting Pilot-Dispatch Negotiation of Enroute Trajectory Change Requests

NASA CA Operations Devolution to Individual Missions

Air Traffic Management Technology Demonstration - 3 (ATD-3) Multi-Flight Common Route (MFCR) Concept of Operations Version 1.0

Air Traffic Management Technology Demonstration - 3 (ATD-3) Dynamic Weather Routes Domestic En Route Concept of Operations Synopsis Version 1.0

Airspace Operations and Safety Program

An Overview of NUCAPS Soundings Research to Operations Activities to Support Operational Forecasting Challenges

FAA/NASA UAS Traffic Management Pilot Program (UPP)

Linking the Pilot Structural Model and Pilot Workload

Unmanned Aircraft Systems (UAS) Integration in the National Airspace System (NAS) Project: Terminal Operations HITL 1: Primary Results

Concept of Operations for Integrating Commercial Supersonic Transport Aircraft into the National Airspace System

Results from an Interval Management (IM) Flight Test and Its Potential Benefit to Air Traffic Management Operations

Modeling and Simulating Airport Surface Operations with Gate Conflicts

Initial Concept of Operations for Full Management by Trajectory

Modeling Pilot Pulse Control

Pilot-Configurable Information on a Display Unit

An Advanced Trajectory-Based Operations Prototype Tool and Focus Group Evaluation

Maintain and Regain Well Clear: Maneuver Guidance Designs for Pilots Performing the Detect-and-Avoid Task

Maintain and Regain Well Clear: Maneuver Guidance Designs for Pilots Performing the Detect-and-Avoid Task

Foundational Terminal Operations HITL: Experimental Design Slides

Flight Test Evaluation of an Unmanned Aircraft System Traffic Management (UTM) Concept for Multiple Beyond-Visual-Line-of-Sight Operations

Real Time Safety Monitoring: Concept for Supporting Safe Flight Operations

Preliminary Investigation of Impact of Technological Impairment on Trajectory-Based Operations

Autonomous System Technologies for Resilient Airspace Operations

Exploring Concepts of Operations for On-Demand Passenger Air Transportation

Unmanned Aircraft Systems Detect and Avoid System: End-to-End Verification and Validation Simulation Study of Minimum Operations Performance Standards for Integrating Unmanned Aircraft into the National Airspace System

Enabling Airspace Integration for High-Density On-Demand Mobility Operations

Prototype Tool and Focus Group Evaluation for an Advanced Trajectory-Based Operations Concept

Characterization of Metering, Merging and Spacing Requirements for Future Trajectory-Based Operations

Enabling Airspace Integration for High-Density On-Demand Mobility Operations

Mitigating the Impact of Sensor Uncertainty on Unmanned Aircraft Operations

Characterization of Pilot Technique

Evaluation of a Head-Worn Display System as an Equivalent Head-Up Display for Low Visibility Commercial Operations

Unmanned Aircraft Systems Minimum Operations Performance Standards End-to-End Verification and Validation (E2-V2) Simulation

Validation of Fatigue Modeling Predictions in Aviation Operations

ATD-1 Avionics Phase 2 Flight Test: Flight Test Operations and Saftey Report (FTOSR)

FIM Avionics Operations Manual

Simulation Evaluation of Pilot Inputs for Real Time Modeling During Commercial Flight Operations

Unmanned Aircraft Systems Traffic Management (UTM) Safely Enabling UAS Operations in Low-Altitude Airspace

Prediction and Warning of Transported Turbulence in Long-Haul Aircraft Operations

Novel Estimation of Pilot Performance Characteristics

The Effects of Severity of Losses of Well Clear on Minimum Operations Performance Standards End-To-End Verification and Validation Simulation Study for Integrating Unmanned Aircraft Systems into the National Airspace System Using Detect and Avoid Systems

Evidence Report: Risk of Injury and Compromised Performance due to EVA Operations

Human-in-the-Loop Assessment of Alternative Clearances in Interval Management Arrival Operations

Unmanned Aircraft Systems Traffic Management (UTM) Safely Enabling UAS Operations in Low-Altitude Airspace

Design Requirements for Unmanned Rotorcraft Used in Low-Risk Concepts of Operation

Space Shuttle Program (SSP) Dual Docked Operations (DDO)

Funding and Strategic Alignment Guidance for Infusing Small Business Innovation Research Technology Into Human Exploration and Operations Mission Directorate Projects at Glenn Research Center for 2015

UTM Safely Enabling UAS Operations in Low-Altitude Airspace

ICN Deicing Operations Analysis

Unmanned Aerial Systems Traffic Management (UTM): Safely Enabling UAS Operations in Low-Altitude Airspace

Navigation and Alignment Aids Concept of Operations and Supplemental Design Information. Revision A

Cross Recurrence Analysis as a Measure of Pilots' Coordination Strategy

Benefit Opportunities for Integrated Surface and Airspace Departure Scheduling: A Study of Operations at Charlotte-Douglas International Airport

Safely Enabling UAS Operations in Low-Altitude Airspace

Performance Evaluation of the Approaches and Algorithms for Hamburg Airport Operations

UAS Pilot Evaluations of Suggestive Guidance on Detect-and-Avoid Displays

UAS Pilot Evaluations of Suggestive Guidance on Detect-and-Avoid Displays

Performance Evaluation of Speech Recognition Systems as a Next-Generation Pilot-Vehicle Interface Technology

Human Factors Guidelines for Remotely Piloted Aircraft System (RPAS) Remote Pilot Stations (RPS). Version 1.1; Guidelines

System and Method for Providing a Real Time Audible Message to a Pilot

Unmanned Aircraft System Traffic Management (UTM) Concept of Operations

A Human-in-the Loop Evaluation of a Coordinated Arrival Departure Scheduling Operations for Managing Departure Delays at LaGuardia Airport

Oceanic Flights and Airspace: Improving Efficiency by Trajectory-Based Operations

NextGen Far-Term Concept Exploration for Integrated Gate-to-Gate Trajectory-Based Operations

Silicon Valley as an Early Adopter for On-Demand Civil VTOL Operations

A Vision and Roadmap for Increasing User Autonomy in Flight Operations in the National Airspace

Air Traffic Management Technology Demonstration-1 Concept of Operations (ATD-1 ConOps), Version 3.0

Wind Information Uplink to Aircraft Performing Interval Management Operations

Unmanned Aircraft Systems Human-in-the-Loop Controller and Pilot Acceptability Study: Collision Avoidance, Self-Separation, and Alerting Times (CASSAT)

Survey of Quantitative Research Metrics to Assess Pilot Performance in Upset Recovery

Enhanced Engine Performance During Emergency Operation Using a Model-Based Engine Control Architecture

Safely Enabling UAS Operations in Low-Altitude Airspace

Flight-Deck Surface Trajectory-Based Operations

Coaxial Compound Helicopter for Confined Urban Operations

Concept of Operations for Interval Management Arrivals and Approach

Assessing Dual Sensor Enhanced Flight Vision Systems to Enable Equivalent Visual Operations

Well Clear: General Aviation and Commercial Pilots' Perceptioin of Unmanned Aerial Vehicles in the National Airspace System

Unmanned Aerial Systems Traffic Management (UTM): Safely Enabling UAS Operations in Low-Altitude Airspace

Electronic Procedures for Medical Operations

Annualized TASAR Benefit Estimate for Virgin America Operations

Annualized TASAR Benefit Estimate for Alaska Airlines Operations

Unmanned Aerial System Traffic Management (UTM) Safely Enabling Low-Altitude Airspace Operations

Enhanced Engine Performance During Emergency Operation Using a Model-Based Engine Control Architecture

Flight-Deck Interval Management in Near-Term Arrival Operations

Evaluation of Pushback Decision-Support Tool Concept for Charlotte Douglas International Airport Ramp Operations

Safely Enabling Low-Altitude Airspace Operations

Who's Got the Bridge? - Towards Safe, Robust Autonomous Operations at NASA Langley's Autonomy Incubator

Identifying Key Issues and Potential Solutions for Integrated Arrival, Departure, Surface Operations by Surveying Stakeholder Preferences

An Evaluation of Detect and Avoid (DAA) Displays for Unmanned Aircraft Systems: The Effect of Information Level and Display Location on Pilot Performance

Toward Head-Up and Head-Worn Displays for Equivalent Visual Operations

Air Traffic Management Technology Demostration Phase 1 (ATD) Interval Management for Near-Term Operations Validation of Acceptability (IM-NOVA) Experiment

Safely Enabling Low-Altitude Airspace Operations: Unmanned Aerial System Traffic Management (UTM)

Flight Test of a Head-Worn Display as an Equivalent-HUD for Terminal Operations

Safely Enabling Low-Altitude Airspace Operations: Unmanned Aerial System Traffic Management (UTM)

Enabling Civilian Low-Altitude Airspace and Unmanned Aerial System (UAS) Operations by UTM

System-Oriented Runway Management Concept of Operations

Flight Envelope Information-Augmented Display for Enhanced Pilot Situation Awareness

UAS Measured Response: The Effect of GCS Control Mode Interfaces on Pilot Ability to Comply with ATC Clearances

UAS Measured Response: The Effect of GCS Control Mode Interfaces on Pilot Ability to Comply with ATC Clearances

Enabling Civilian Low-Altitude Airspace and Unmanned Aerial System (UAS) Operations

Using Vision System Technologies to Enable Operational Improvements for Low Visibility Approach and Landing Operations

Analysis and Prediction of Weather Impacted Ground Stop Operations

Development, Implementation, and Pilot Evaluation of a Model-Driven Envelope Protection System to Mitigate the Hazard of In-Flight Ice Contamination on a Twin-Engine Commuter Aircraft

Annualized TASAR Benefits for Virgin America Operations

General Aviation Flight Test of Advanced Operations Enabled by Synthetic Vision

UAS Contingency Management: The Effect of Different Procedures on ATC in Civil Airspace Operations

A Flight Research Overview of WSPR, a Pilot Project for Sonic Boom Community Response

Variation in Sleep Duration and Circadian Phase by Duty Start Time Among Short-Haul Commercial Airline Pilots

Flight Deck Robustness/Conformance Testing with a Surface Management System: An Integrated Pilot-Controller Human-in-the-Loop Surface Operations Simulation

UAS in the NAS: Survey Responses by ATC, Manned Aircraft Pilots, and UAS Pilots

Detection of the Impact of Ice Crystal Accretion in an Aircraft Engine Compression System During Dynamic Operation

Waveforms and Sonic Boom Perception and Response (WSPR): Low-Boom Community Response Program Pilot Test Design, Execution, and Analysis

Complexity and Pilot Workload Metrics for the Evaluation of Adaptive Flight Controls on a Full Scale Piloted Aircraft

Detection of the Impact of Ice Crystal Accretion in an Aircraft Engine Compression System During Dynamic Operation

Impact of UAS Pilot Communication and Execution Latencies on Air Traffic Controllers' Acceptance of UAS Operations

NextGen Flight Deck Surface Trajectory-Based Operations (STBO): Contingency Holds

Science Operations on the Lunar Surface - Understanding the Past, Testing in the Present, Considering the Future

Air Traffic Management Technology Demonstration-1 Concept of Operations (ATD-1 ConOps), Version 2.0

Real-Time Optimization for use in a Control Allocation System to Recover from Pilot Induced Oscillations

Predicting Pilot Behavior in Medium Scale Scenarios Using Game Theory and Reinforcement Learning

Boundary Avoidance Tracking for Instigating Pilot Induced Oscillations

Motion-Based Piloted Simulation Evaluation of a Control Allocation Technique to Recover from Pilot Induced Oscillations

Pilot Subjective Assessments During an Investigation of Separation Function Allocation Using a Human-In-The-Loop Simulation

Validating an Air Traffic Management Concept of Operation Using Statistical Modeling

Pilot Preferences on Displayed Aircraft Control Variables

Crew Transportation Operations Standards

Modeling and Simulation for Airship Design and Operations

Simulations of Continuous Descent Operations with Arrival-management Automation and Mixed Flight-deck Interval Management Equipage

Pilot and Controller Evaluations of Separation Function Allocation in Air Traffic Management

Experiment Description and Results for Arrival Operations Using Interval Management with Spacing to Parallel Dependent Runways (IMSPiDR)

UAS in the NAS: Survey Responses by ATC, Manned Aircraft Pilots, and UAS Pilots

Traffic Aware Strategic Aircrew Requests (TASAR) Concept of Operations

Enhanced Vision Flight Deck Technology for Commercial Aircraft Low-Visibility Surface Operations

Modeling and Evaluating Pilot Performance in NextGen: Review of and Recommendations Regarding Pilot Modeling Efforts, Architectures, and Validation Studies

Flight Deck Surface Trajectory-based Operations (STBO): Results of Piloted Simulations and Implications for Concepts of Operation (ConOps)

SARDA: An Integrated Concept for Airport Surface Operations Management

A Concept of Operations for an Integrated Vehicle Health Assurance System

Display Provides Pilots with Real-Time Sonic-Boom Information

The Rendezvous Monitoring Display Capabilities of the Rendezvous and Proximity Operations Program

A Validated Set of MIDAS V5 Task Network Model Scenarios to Evaluate Nextgen Closely Spaced Parallel Operations Concepts

Human-in-the-Loop Operations over Time Delay: NASA Analog Missions Lessons Learned

Mixer assembly for a gas turbine engine having a pilot mixer with a corner flame stabilizing recirculation zone

NASA's ATM Technology Demonstration-1: Integrated Concept of Arrival Operations

Airborne Precision Spacing for Dependent Parallel Operations Interface Study

An Evaluation of Controller and Pilot Performance, Workload and Acceptability under a NextGen Concept for Dynamic Weather Adapted Arrival Routing

Initial Investigations of Controller Tools and Procedures for Schedule-Based Arrival Operations with Mixed Flight-Deck Interval Management Equipage

Aircraft Configuration and Flight Crew Compliance with Procedures While Conducting Flight Deck Based Interval Management (FIM) Operations

Autonomous Operations Planner: A Flexible Platform for Research in Flight-Deck Support for Airborne Self-Separation

Simulated Wake Characteristics Data for Closely Spaced Parallel Runway Operations Analysis

Model-Based Systems Engineering Pilot Program at NASA Langley

An Ad-Hoc Adaptive Pilot Model for Pitch Axis Gross Acquisition Tasks

Pilot Test of a Novel Method for Assessing Community Response to Low-Amplitude Sonic Booms

Using Game Theoretic Models to Predict Pilot Behavior in NextGen Merging and Landing Scenario

The Namibia Early Flood Warning System, A CEOS Pilot Project

Predicting Pilot Error in Nextgen: Pilot Performance Modeling and Validation Efforts

Air Traffic Management Technology Demonstration-1 Concept of Operations (ATD-1 ConOps)

Automation of Hubble Space Telescope Mission Operations

Performance Data Errors in Air Carrier Operations: Causes and Countermeasures

Unmanned Aircraft: A Pilot's Perspective

Nonlinear Motion Cueing Algorithm: Filtering at Pilot Station and Development of the Nonlinear Optimal Filters for Pitch and Roll

A Semi-Empirical Noise Modeling Method for Helicopter Maneuvering Flight Operations

The Effects of Limited Intent Information Availability on Self-Separation in Mixed Operations

System and Method for Aiding Pilot Preview, Rehearsal, Review, and Real-Time Visual Acquisition of Flight Mission Progress

NASA Desert RATS 2011 Education Pilot Project and Classroom Activities

Autonomous Mission Operations

Flying NASA Unmanned Aircraft: A Pilot's Perspective

Challenges in Achieving Trajectory-Based Operations

An Assessment of Civil Tiltrotor Concept of Operations in the Next Generation Air Transportation System

Handling Qualities Implications for Crewed Spacecraft Operations

A Concept for Flexible Operations and Optimized Traffic into Metroplex Regions

An Overview of a Trajectory-Based Solution for En Route and Terminal Area Self-Spacing to Include Parallel Runway Operations

Trajectory-Based Complexity (TBX): A Modified Aircraft Count to Predict Sector Complexity During Trajectory-Based Operations

An Examination of Selected Datacom Options for the Near-Term Implementation of Trajectory Based Operations

Trajectory Assessment and Modification Tools for Next Generation Air Traffic Management Operations

Role of the Controller in an Integrated Pilot-Controller Study for Parallel Approaches

Flight Management System Execution of Idle-Thrust Descents in Operations

Evaluation of High Density Air Traffic Operations with Automation for Separation Assurance, Weather Avoidance and Schedule Conformance

Evaluation of an Airborne Spacing Concept, On-Board Spacing Tool, and Pilot Interface

Use of Data Comm by Flight Crew to Conduct Interval Management Operations to Parallel Dependent Runways

Quadrocopter Control Design and Flight Operation

Implementation of Enhanced Propulsion Control Modes for Emergency Flight Operation

Remote Infrared Imaging of the Space Shuttle During Hypersonic Flight: HYTHIRM Mission Operations and Coordination

Automated Air Traffic Control Operations with Weather and Time-Constraints: A First Look at (Simulated) Far-Term Control Room Operations

Investigating the Nature of and Methods for Managing Metroplex Operations

Better-Than-Visual Technologies for Next Generation Air Transportation System Terminal Maneuvering Area Operations

Unmanned Aircraft: A Pilot's Perspective

Sparse Solutions for Single Class SVMs: A Bi-Criterion Approach

Enhanced and Synthetic Vision for Terminal Maneuvering Area NextGen Operations

Enhanced/Synthetic Vision and Head-Worn Display Technologies for Terminal Maneuvering Area NextGen Operations

Concept of Operations for Integrated Intelligent Flight Deck Displays and Decision Support Technologies

Flying Unmanned Aircraft: A Pilot's Perspective

Modeling Pilot State in Next Generation Aircraft Alert Systems

Strategies for Stabilizing Nitrogenous Compounds in ECLSS Wastewater: Top-Down System Design and Unit Operation Selection with Focus on Bio-Regenerative Processes for Short and Long Term Scenarios

Orion Handling Qualities During ISS Proximity Operations and Docking

Factors Influencing the Decisions and Actions of Pilots and Air Traffic Controllers in Three Plausible NextGen Environments

Research Of Airborne Precision Spacing to Improve Airport Arrival Operations

Impact of Conflict Avoidance Responsibility Allocation on Pilot Workload in a Distributed Air Traffic Management System

A Near-Term Concept for Trajectory Based Operations with Air/Ground Data Link Communication

A Concept and Implementation of Optimized Operations of Airport Surface Traffic

Multi Sector Planning Tools for Trajectory-Based Operations

Analysis of DFW Perimeter Taxiway Operations

https://ntrs.nasa.gov

NASA Technical Reports Server 
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MIXED EQUIPAGE 
CHALLENGE 



Safety Management 
Systems

Communication, Navigation, 
Surveillance, Information

Airspace Management 
Architecture and Services

Aircraft Technologies 
and Automation

Fleet Management and 
Vehicle Supervisors

Vertiport/Airport 
Management

Relevant Test Environment
(NC-Integration of Automated Systems, NC Ops Demos)

Moving Towards an Increasingly Automated Future
Assurance

NASA’s role emphasizes an enterprise approach towards assessing automated 
architectures and recommending requirements
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Overview

• NASA Aeronautics Priorities

• Future Airspace Operations 

• Challenges

• Opportunities and Progression
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NASA Role to Address Advanced Air Mobility Challenges

NASA will deliver long-term solutions through concepts, requirements and technologies for industry and the FAA

Vehicle Development 
and Operations

Airspace Design 
and Operations

Community 
Integration NASA and key partners are collectively 

taking on the most difficult mission 
challenges to enable industry to flourish

▪ Research and Development Portfolio

▪ Robust Ecosystem Partnerships

▪ AAM National Campaign Series

15



Control Station

Bravo

Predictive
Analysis

Mesh 
network

Advanced Capabilities for Emergency 
Response Operations

Wildfire Detection/Mitigation Concept of 
Operations
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Transformation – Initial Minimum Viable Products & Operations Examples
Lowest risk: Autonomous Cargo Operations Among Hawaii Islands
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Example: Moffett Field to Hayward Executive Terminal
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Transformation – Initial Minimum Viable Products & Operations Examples
Lowest risk – Grand Canyon or over water deliveries 

Mail delivery by mule 
into the Grand 
Canyon

Mail delivery by boat 
at Skaneateles Lake
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To invent an airplane is nothing. To build one is 
something. But to fly is everything - Otto 
Lilienthal

Scaled operations in mixed equipage 
environment and ensure interoperability in 

airspace is very complex! 
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NASA is hiring – usajobs.gov

Innovation in Aviation While Respecting its Safety Tradition!

Parimal.H.Kopardekar@nasa.gov
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