Airspace Occupancy Model (AOM)

United States Air Traffic Control Airspace

 Mathematical NAS representation
e 20 centers each divided into sectors
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* Flight plans processed to determine sector occupancy

time intervals

e Occupancy data used:
— To characterize sector occupancy workloads
— As pre-processing data for PAEM conflict analysis



Airspace Occupancy Model (AOM)
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Probabilistic Aircraft Encounter Model
(PAEM)

« Proximity Shell Around Each Focal Aircraft

 Moves with aircraft as it traverses its flight trajectory

« Conflict occurs when another aircraft pierces the proximity
shell



Probabilistic Aircraft Encounter Model
(PAEM)

« Aircraft Position & Trajectory Not Known With
Certainty

— Weather Effects
— Navigation System Inaccuracy
— Pilot Error

planned trajectory actual trajectory



Airspace Planning and
Collaborative Decision Model (APCDM)

 Flight Plan Selection

— For each flight, select one flight-plan from among
alternatives

— Minimize Flight Costs (Objective Function)

— Subject to Considerations (Penalty Terms in
Objective Function):
« Sector Workload
« Safety (Conflict Resolution)
« Decision Equity



Model APCDM
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Research Directions

e Development of a dynamic/stochastic TDSP
algorithm to consider uncertainties in severe
weather pattern.

* Application of the APCDM in concert with AOM
and PAEM to scenario based on ETMS data In
order to evaluate the quality of the resulting

solutions under alternative conditions:

— abad weather day or
— aspace launch day.

* Resectorization strategies, resource allocation
schemes, effects of FAA/NASA policy guidelines,
and incorporation of SATS Into NAS can also be
studies by the model.



