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Problem

m Air traffic planning decisions are based on
Imperfect predictions of traffic demand and
capacity, but uncertainties are not known.

— This produces conservative decisions and
unnecessary actions...

— ...leading to excess delays and unused capacity.

m By taking uncertainty explicitly into account,
can we improve decision-making?
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Objective

m Develop practical, effective methods for
solving air traffic congestion probabilistically
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(When to act)

Problem solving criteria
(Congestion threshold, Current Resolution Strategy

Allowable strategies, Potential Future Resolutions
Cost Function)

Resolution Strategy Developer
(Which flights to affect, what actions
to take)
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Activities

m Refine probabilistic prediction methods for
traffic demand and airspace capacity

m Develop optimal, incremental decision
algorithms for congestion resolution

m Estimate operational benefits

m Address key human factors issues
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Highlight

Congestion Resolution Using a Genetic Algorithm

Chromosome: each flight entering congested area is a gene,
valued by resolution option (reroute, ground delay, combination)
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Highlight

Predicting Sector Capacity as a Function of Traffic Flow Pattern
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Impacts

m Develops fundamental technologies for
dynamic air traffic planning in the future

— Air traffic demand is increasing rapidly!

— Incremental, probabilistic, well-tailored solutions improve
efficiency, helping to accommodate increased demand

m Leads to discoveries about traffic dynamics
that can be applied today

m Provides new, general-purpose tools for
traffic simulation and airspace analysis
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Future Plans

Resolution Strategy

~ Stochastic Development Stochastic
Airspace Capacity Traffic Demand
Prediction Prediction
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A Feasible Incremental, Probabilistic
Congestion Resolution Capability
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