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Outline

Å Upper Class E Traffic Management (ETM) in 

NASA ARMD AOSP ATM-X Project

Å ETM Modeling and Simulation Activities Prior 

to ATM-X Phase 2

Å Next steps
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NASA Organizational Chart
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ARMD Organizational Chart
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AOSP Organizational Chart

Airspace Operations 
and Safety Program 

(AOSP)

Airspace Technology 
Demonstrations (ATD)

Air Traffic 
Managementð

Exploration (ATM-X)

System-Wide Safety 
(SWS)

UAS Traffic 
Management (UTM)
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NextGen Vision for 2025
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Collaborative Service-Based ATM Envisioned in the Future NAS (~2045)
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ATM-X Vision and Goal

Goal: Catalyze the community to provide an all-access, 

safe, and efficient airspace system through innovative 

solutions that remove barriers

Vision: Accelerate transformation to a digitally-integrated air 

transportation system that enables access and increases mobility 

for all users

ATM-X fully supports Upper Class E Traffic Management (ETM) work
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ETM Modeling and Simulation, prior to ATM-X Phase 2

ÅETM Operations Modeling

ÅCooperative operation concepts 

and scenarios

ÅConflict identification and 

resolution strategies

ÅETM Simulation

Å Flexible engine for Fast-time 

evaluation of Flight 

environments (Fe3)
Å High-altitude balloon dynamics
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Notional cooperative separation management service processes 
within Upper Class E Airspace

10
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Minimum safety zone
(to fixed-wing)

e.g. ~5- 30 nmi

Fixed-wing 
maneuver only

Both Fixed-wing and 
balloon can 

maneuver

Minimum safety zone
(to balloon, if climb rate = 20mpm/1.09 fps)

Vsep. = 2,000 ft -> ~30 min. -> ~266 ï1,000 nmi
Vsep. = 1,000 ft -> ~15 min. -> ~133 ï500 nmi

Negotiation, Strategic deconfliction, fairnessé

Conflict Resolution Phases: Balloon and Fixed Wing
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Communication, 
Navigation, 
Surveillance

Conflict 
Management

(rules, protocols, 
policies, standards)

Flight Plans

(schedule, path, 
vehicle type, dep/arr

vertiports, etc.)

Weather

(wind, temperature, 
humidity, etc.)

Monte Carlo 
Simulations

Statistical measurements: 

safety & efficiency

Key characteristics:
Å High-fidelity: trajectory(6DOF), 

CNS, wind, airspace management 

functions

Å Multi-vehicle operations, 2Hz

Å Uncertainty study with statistical 
measurements

Å Monte Carlo ïcapability of 

running thousands of simulations 

parallelly

Å Real-time factor: ~1,000X to 
~100,000X 

*Fe3 - Flexible engine for Fast-time evaluation of Flight environments

Vehicle

(dynamics, control, 
power consumption, 

etc.)

Departure/arrival 
scheduling

Fe3 Simulation Diagram


