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Autonomous Flight for Tomorrow — Technology & Market Drivers for Urban VTOL
Davis Hackenberg, NASA Advanced Air Mobility Project Manager
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UAM Framework and Barriers
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UAM Maturity Levels (UML)
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Vehicles Airspace Community
e Late-Stage Certification Testing and Operational Demonstrations in Limited Environments A
e Aircraft certification testing and operational evaluations with conforming prototypes; procedural and technology innovation supporting future
airspace operations (e.g. UTM-inspired); community/market demonstrations and data collection )
\

e Low Density and Complexity Commercial Operations with Assistive Automation

* Type certified aircraft; initial Part 135 operation approvals; limited markets with favorable weather and regulation; small UAM network serving urban

periphery; UTM Construct and UAM corridors supporting self-managed operations through controlled airspace
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e Low Density, Medium Complexity Operations with Comprehensive Safety Assurance Automation A

e Operations into urban core; operational validation of airspace, UTM inspired ATM, CNS, C*2, and automation for scalable, weather-tolerant
operations; closely space UAM pads, ports; noise compatible with urban soundscape; model-local regulations y

e Medium Density and Complexity Operations with Collaborative and Responsible Automated Systems

¢ 100s of simultaneous operations; expanded networks including high-capacity UAM ports; many UTM inspired ATM services available, simplified

vehicle operations for credit; low-visibility operations y
N

¢ High Density and Complexity Operations with Highly-Integrated Automated Networks

¢ 1,000s of simultaneous operations; large-scale, highly-distributed networks; high-density UTM inspired ATM; autonomous aircraft and remote, M:N

fleet management; high-weather tolerance including icing; high-volume manufacturing

J
e Ubiquitous UAM Operations with System-Wide Automated Optimization A

¢ 10,000s of simultaneous operations (capacity limited by physical infrastructure); ad hoc landing sites; noise compatible with suburban/rural
operations; private ownership & operation models enabled; societal expectation )




@ The UAM “Grand Challenge” Series

* Challenging the industry to
execute ecosystem-wide systems
level safety and integration
scenarios

* Demonstrate practical & scalable
system concepts (i.e. UML-4)

e Builds knowledge base for
requirements and standards

* No purse or prize money



