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Abstract: Aviation safety is usually measured by accident rates, calcualted as the number of 
accidents divided by total operations in a time unit. Research in aviation safety area has 
indicated that safety is related with the internal and external factors of the system in a 
complex and nonlinear manner. We propose a safety metric in logarithmic scale based 
on the research in aviation safety. The new metric is expected to reflect the nonlinear 
characteristics of aviation safety more efficiently.

  
Title: Effect of Controller-pilot Data Link Communications on En-route Sector Routing Efficiency
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Abstract: We analyze effects of controller-pilot data link communications (CPDLC) on sector 

routing efficiency and hypothesize that reduced voice channel occupancy results in 
more timely vectoring of aircraft onto their original routes in cases where they previously 
have been vectored off-route to resolve conflicts. We test this hypothesis by studying 
the relationship between voice channel occupancy and the excess distance caused by 
conflict resolutions.

  
Title: En-Route Air Traffic Modeling and Strategic Flow Management using Mixed Integer Linear Programming
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Abstract: An Eulerian model of air traffic flow is developed for the National Airspace System and 
validated against real data at the level of one Center. The model relies on an integer 
linear dynamical system framework. This is used to assess real-time controllability of 
user-defined metrics (sector counts, inbound flows). Empirical evidence of fast running 
time using Mixed Integer Linear Programming is provided, which makes the method 
applicable to online strategic traffic flow management for one Center.
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