Final Approach Spacing Tool (FAST)

Purpose

· Help terminal area controllers optimize traffic flow to runways to minimize delay and increase throughput.

· Compute an efficient landing sequence, approach spacing and runway assignment for arrival aircraft.

Users

· Terminal area air traffic controllers

· Terminal area traffic management coordinators (TMCs)

Field Sites

Dallas/Fort Worth TRACON (DFW)

Operational Results

· In operational testing at DFW, FAST increased landing rates by 9-13%.

· The FAA estimates that FAST saves airlines US$10 million per year at DFW.

Future

· The FAA is committed to deploy Passive FAST as a primary element of Free Flight Phase I.

· The FAA is considering deployment of Active FAST as part of Free Flight Phase II.

Overview 

The Final Approach Spacing Tool (FAST) is a decision support tool for terminal area (TRACON) air traffic controllers. The TRACON typically encompasses the airspace within approximately 40 miles of a major airport. TRACON air traffic controllers manage arrival aircraft which enter their airspace from adjacent ATC facilities or internal airports. The controllers are responsible for assigning an appropriate runway and landing sequence to each aircraft and maintaining safe separation.

FAST assists air traffic controllers by providing its advisory information on the radar planview displays. Additionally, FAST assists traffic management coordinators by providing schedule information on auxiliary timeline displays.

Early in the development of FAST, its functionality was divided into two parts: Passive and Active. Passive advisories consist of runway assignments and landing sequences to increase the efficiency of runway usage. Active advisories consist of turn and speed commands to increase the precision of final approach spacing.

Runway Allocation 

In general, arrival aircraft are vectored from en-route airspace into terminal airspace over metering fixes. Aircraft are assigned to a default runway, which is typically the closest runway to their respective metering fix. A controller occasionally reassigns aircraft to alternate runways to reduce delay on a particular runway or to balance delay and aircraft among multiple runways. Ideally, a controller would prefer to finalize an aircraft's runway assignment as early as possible (i.e. near the metering fix), but uncertainties in the traffic situation often require later reassignments.

The strength of an automation system such as FAST is its ability to assign runways based upon accurate estimations of delay savings and workload benefits early in the arrival process. The FAST runway allocation algorithm attempts to meet four primary objectives: making an early and accurate decision, reducing overall system delay, increasing overall system throughput and reducing controller workload.

Sequencing 

During each scheduling cycle, FAST builds a trajectory for each aircraft from its current position to the runway threshold. The FAST sequencing algorithm uses these trajectories to systematically order aircraft on common trajectory paths and to merge aircraft on different trajectory paths. Fuzzy reasoning is used to model the controllers' cognitive processes related to determining an efficient landing sequence.

Conflict Resolution 

Using the relative sequences of aircraft on each trajectory path, FAST performs conflict prediction and resolution in order to achieve a conflict-free arrival plan. The criteria considered during conflict prediction are wake vortex minimum separation, custom runway specific separation and custom flight-specific separation. When a conflict is predicted, it is resolved by adding delay to the aircraft's trajectories in the form of vectoring and speed control.
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