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DAG CE.11 – Terminal Arrival: Self Spacing for Merging and In-trail Separation

Overview Description

Concept Element 11 (CE-11) is focused on bringing greater flight efficiency and runway throughput to busy terminal areas and runways through flight crew (FC) use of flight management system (FMS) and cockpit display of traffic information (CDTI) technology. The general idea is that by implementing a distributed control system via integrating FMS and CDTI avionics with the air traffic management (ATM) system would enable the flight crew (FC) to provide tighter control of the merging and spacing processes. The excess spacing buffers that exist between consecutive aircraft during approach could be reduced. This spacing buffer reduction could increase runway throughput. In addition, by enabling the aircraft to fly more direct or efficient routes within the terminal airspace, additional flight efficiencies could be realized.

This concept is based on the general hypothesis that by enabling distributed approach control conducted by the individual participating FCs would provide greater flight efficiency and other benefits and would be more cost effective than providing the air traffic service provider (ATSP) with more automation tools to pursue the same benefits. Future research experiments are to be conducted to prove or disprove this hypothesis.

Concept Overview

In visual meteorological conditions (VMC), aircraft are often able to maintain closer spacing during the terminal approach phase of flight, thereby increasing the capacity of the terminal area and the runway acceptance rate.  In the current system, the FC’s are often requested to accept responsibility for visual self-separation once they acknowledge they can see the immediately leading aircraft.  In this situation, the FC is responsible for determining and then maintaining a safe separation from the immediate Lead aircraft, and is therefore not subject to the ATSP’s minimum separation requirements. CE-11 addresses providing similar spacing during instrument meteorological conditions (IMC) via use of the CDTI.

Figure 1 is a bubble chart of the different aspects of CE-11. It shows the conceptual sequential roles of the ATSP and FC (that is, properly Equipped Aircraft) in using both ground system and flight deck technology to improve the approach phase of flight, beginning outside of the TRACON and ending at the final approach fix (FAF). Note that the ATSP continues to have extensive involvement in this concept in defining and managing the traffic approach scenario and in conducting the ATSP procedures that enable this concept to work. 
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Figure 1. Sequential Stages of the CE-11 Processes
Self-separation will enable the FC’s of equipped aircraft to merge autonomously with another arrival stream and/or maintain in-trail separation relative to a designated Lead aircraft under IMC as they would under VMC, thus potentially increasing arrival throughput.  In this investigation, self-merging and spacing applies to aircraft that are subject to spacing requirements during arrival, extending from the terminal area feeder fix (FF) or TRACON boundary to FAF. 

Anticipated procedures for self merging and spacing involve the ATSP transferring responsibility for in-trail separation to FCs of properly equipped aircraft, while retaining responsibility for separating these aircraft from crossing and non-equipped traffic.  Once the FC receives clearance to merge and maintain spacing relative to a designated Lead aircraft, the FC establishes and maintains a relative position of their aircraft with frequent monitoring and speed/course adjustments.  

Under some conditions, information such as required time of arrival (RTA) at the FAF may be provided by an appropriate ATSP-based DST, thereby enabling accurate inter-arrival spacing that accounts for differing final approach speeds or wake vortex avoidance.  Similarly, RTAs may be used at each traffic stream merge point so that aircraft FMS guidance generates trajectories that are smoothly merged by meeting the associated RTAs.

Self-merging and spacing will make use of data link capabilities to provide traffic position information. The CDTI and/or advanced flight director/heads up display (HUD) will provide guidance technology as the source of spatial and temporal situation awareness to the FC.  Cues within the traffic display will provide information to the FC to enable either manual merging followed by station keeping or monitoring of automatic 4D trajectory management by the FMS.
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