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Introduction and Motivation

HAPS market revenue of $4 billion by 2029

No specific provisions for air traffic management
systems above 60,000 ft.

NASA and FAA are investigating air-traffic

management strategies for this emerging market.

This is termed ETM or Upper Class E Traffic
Management

This presentation focuses on conflict resolution
strategies for airship-balloon interaction

leveraging optimal control and negotiation.
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Balloon Dynamics h &

Forces acting on the balloon
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Airship Dynamics
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Virtual Mass/Inertia
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Optimal Control
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* Non-Dimensionalization
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Conclusions

* There is a need for new approaches to traffic management in this
emerging airspace

* A system modeled after UTM (UAS Traffic Management) terms ETM s
currently being investigated.

* We presented an optimal control approach that could facilitate
negotiation and conflict resolution between operators.

e Future work includes (1) analysis of convergence properties of the
proposed framework, (2) exploration of different combinations of
vehicles types, (3) real-time optimal control solutions.



