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Summary

This simulation demonstrated technologies and procedures related to the Distributed Air-Ground (DAG) concepts in the ACFS. DAG research pertains to interactions between the airborne flight crew and ground-based air traffic controllers.
Introduction

Distributed Air-Ground research is a part of NASA's Advanced Air Transportation Technologies (AATT) Program. It is intended to explore the triad for the National Airspace System: the flight deck, the ATC environment, and the dispatch system. This research specifically focuses on human factors issues.
As part of the DAG research, a demonstration was conducted in September of 2001. The goal of the demonstration was to construct and accomplish the initial testing of the air and ground simulation envi​ronments, using the Airspace Operations Laboratory (AOL) and the ACFS. Emphasis was placed upon the ability to configure and collect data necessary to test human performance parameters of pilots and controllers. 
Simulation Description

Several researchers and developers were involved in the overall planning and development of the vari​ous components in the DAG architecture. The par​ticipating organizations were NASA Ames Research Center, San Jose State University, and Northrop Grumman IT.
For SimLabs, the development was focused on the ACFS. Cockpit Display of Traffic Information (CDTI), a key component of the DAG research, was inte​grated into the ACFS. The CDTI, developed sepa​rately by the DAG research team, consisted of dis​play graphics and both self-separation and conflict detection logic. All elements were hosted on a Win​dows PC environment. Two PCs were used to drive the captain's and first officer's displays. The CDTI display graphics were video switched into the Naviga​tion Display (ND) locations in the ACFS cockpit. The CDTI computers were interfaced with the ACFS simu​lation host via the Aeronautical Datalink and Radar System (ADRS). The ADRS, in turn, acted as a gate​way to the simulated air traffic and to the Center and Terminal Radar Approach Control (TRACON) envi​ronments located in the AOL.
Several additional modifications were made to the ACFS in support of this study, including the automa​tion of the self-spacing speed mode. This mode helps maintain safe separation distances between aircraft

without pilot intervention. The Crew Activity Tracking System (CATS) was also integrated with the simula​tor to collect additional data during demonstration runs.
The ACFS was linked to the AOL for the demon​stration runs. The AOL provided the simulated air traffic and the Center and TRACON environments. Two flight crews participated in experiment runs in the ACFS. The flight scenario commenced from the Dallas/Ft. Worth (DFW) Center airspace, continued through the approach environment, and concluded with a landing back at DFW. The CDTI and airborne logic to self-separate in a scenario with a few conflicts was used in the Center environment. Self-spacing algorithms developed by NASA Langley Research Center were used in the approach environment. 
Results
The goals of the demonstration were accom​plished. Test results indicate that the integration of air and ground simulation environments, using the AOL and the ACFS, was quite successful. Data col​lection capability was also validated, and some new data requirements were identified. The integrated system will serve as a valuable resource for NASA's air transportation system research.
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