Future ATM Concepts Evaluation Tool

Purpose

Provide a flexible simulation environment with rapid prototyping capability for exploring new Air Traffic Management (ATM) concepts

Users

· NASA Ames Research Center

· Charles River Analytics

· Command and Control Tech.

· Intelligent Automation Inc.

· M.I.T.

· Optimal Synthesis, Inc.

· Rockwell-Collins Avionics

Capabilities
· En route airspace modeling over the entire contiguous U.S. 

· ETMS data interface

· Weather (RUC-2) data interface and processing

· Trajectory synthesis using round-earth equations

· Navigation using flight-plan or direct (great circle) routing

· Performance databases for 60 aircraft types, with equivalence mapping for 500+ other types

· Airspace complexity prediction using dynamic density

· Aircraft self-separation using airborne conflict detection and resolution (CD&R) methods.

· Modeling of Space Launch Vehicle trajectories to study interaction with air traffic.

· Menu-driven Graphical-User Interface (GUI)

· Runs on a single computer

More Information

· Dr. Banavar Sridhar bsridhar@mail.arc.nasa.gov
· Dr. Karl Bilimoria kbilimoria@mail.arc.nasa.gov
Description 

FACET is an Air Traffic Management (ATM) research tool being developed at NASA Ames Research Center. The purpose of FACET is to provide a simulation environment for exploration, development and evaluation of advanced ATM concepts. FACET is currently capable of modeling system-wide en route airspace operations over the contiguous United States. Airspace models (e.g., Center/sector boundaries, airways, locations of navigation aids and airports) are available from databases. Weather models (winds, temperature, bad weather cells, etc.) are also available. A core capability of FACET is the modeling of aircraft trajectories. Using round-earth kinematic equations, aircraft can be flown along either flight plan routes or direct (great circle) routes as they climb, cruise and descend according to their individual aircraft-type performance models. Performance parameters (e.g., climb/descent rates and speeds, cruise speeds) are obtained from data table lookups. Heading and airspeed dynamics are also modeled.

The design of FACET strikes an appropriate balance between flexibility and fidelity. FACET is hierarchically compatible with the Center-TRACON Automation System (CTAS). The national-level flexible modeling capabilities of FACET complement the Center-level high-fidelity modeling capabilities of CTAS.

FACET has been designed with a modular software architecture to facilitate rapid integration of research prototype implementations of new ATM concepts. The software is written in the "Java" and "C" programming languages. It is platform-independent, and can be run on a variety of computers.

Applications 

Several advanced ATM concepts are currently being implemented in FACET: aircraft self-separation; advanced traffic flow management techniques that utilize dynamic density predictions for aircraft rerouting and airspace redesign; a Decision Support Tool (DST) for direct routing; and the integration of space launch vehicle operations into the NAS.
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