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Topic:  Capstone – A prelude to CNS applications in the United States National Airspace System.

Under the Capstone Program, the Alaskan Region serves as a real-world demonstration of CNS technologies, procedures, and certification techniques. Capstone uses avionics and a corresponding ground infrastructure that have passed testing, certification, and operational approval for safe introduction of systems into the existing Alaskan operational environment and the NAS. Capstone implements technology that has previously not been widely used by small aircraft [e.g., MFD, TAWS, FIS, ADS-B, GPS, Data Link], and focuses on operational benefits that can result by implementing avionics, ground systems, and operational procedures.

Demonstration areas are determined through collaboration with the Alaskan aviation industry and various safety studies, such as NTSB reports. The area of initial focus was the Yukon Kuskokwim Delta area and is now expanding into Southeast Alaska.

While avionics and ground systems are being put in place, user groups and air traffic controllers will focus on concepts of operations and use. These concepts define the benefits that are anticipated and how those benefits will be provided through the use of these new systems.

The following list represents Safe Flight 21 operational enhancements that were defined, at a high level, by the RTCA, and adopted as potential applications for use inside Capstone.

• Weather and Other Information to the Cockpit. This enhancement will use the data link to receive current and forecasted weather, weather-related information, and other information. The information will be displayed in text and graphics to the pilot.

• Cost Effective CFIT Avoidance. This enhancement increases the pilot's

Situational awareness by providing a cost/effective terrain and obstacle database and integrated display in the cockpit. With additional navigation equipment access can be increased to terrain constrained low altitude airspace.

• Improved Terminal Operations in Low Visibility. Defined differently from the Safe Flight 21 operational applications, Capstone is improving low visibility terminal operations by installing AWOS facilities and GPS approaches in remote village airports. With the use of ADS-B and corresponding procedures, SVFR operations may also be improved.

• Enhanced See and Avoid. This enhancement provides traffic information,

electronically, to the cockpit using ADS-B, cockpit traffic displays, and TIS-B. This will enable the pilot to maintain situational awareness of surrounding traffic.

• Enhanced En Route Air-to-Air Operations. This enhancement will evaluate use of an on-board traffic/navigation display and ADS-B for flight path adjustments beyond visual range while pilots are operating VFR initially and IFR in the future.

• Improved Surface Surveillance and Navigation for the Pilot. This

enhancement will be designed to allow pilots in the cockpit and the operators of equipped vehicles on the airport surface to “see” all the other traffic on a display with a moving map, resulting in safer and more efficient surface operations. Also, aircraft will be able to taxi using augmented GPS navigation and maps.

• Enhanced Airport Surface Surveillance for the Controller. This enhancement will equip the aircraft and ground vehicles in the airport movement area with ADS-B using augmented GPS-derived positions. The local and ground controllers in the tower will monitor the position and speeds of the traffic in the movement area.

• ADS-B Surveillance in Non-Radar Airspace. This enhancement will use ADS-B to provide additional surveillance coverage and fill gaps in today’s radar coverage. ATC, operators/dispatchers, and potentially the Automated Flight Service Stations (AFSS) will use this information.

• ADS-B Surveillance in Radar Airspace. Current automation is limited in

providing benefits to users based on existing radar accuracy, update rate, and available information. This enhancement will integrate ADS-B data with radar and ATC automation systems to improve capabilities and to determine if today’s separation standards can be achieved or reduced.

Yukon Kuskokwim Delta area (Phase I)

The Capstone Program Office facilitated working with the various FAA lines of business to bring ADS-B into operations as a source of surveillance information for use by Air Traffic Control. Work will continue on maturing this capability. The Alaskan Region Air Traffic Division (AAL-500) has outlined how this ADS-B information may be used to reduce delays associated with the management of the large number of special VFR aircraft mixed with IFR aircraft in the Yukon Kuskokwim area.   Meetings with the aviation industry have resulted in ideas that can effect positive change in the way air traffic is managed in this area. These changes can significantly improve the safety and efficiency of operations, saving the system users time and money in the process. 

Southeast Alaska (Phase II)

Capstone Program planning in SE Alaska is focused on an operational concept for a “more useable IFR infrastructure.” This will include technologies such as ADS-B, Multi-lateration, augmented GPS Wide Area Augmentation System (WAAS), and a display of terrain data. Follow-on planning between the aircraft users and controllers will focus on several concepts of use to include:

• Enhanced low altitude RNAV routes using augmented GPS.  Improving communication, navigation, weather observations and airspace design to enable lower enroute and approach/departure route.  Instrument certified avionics components allow GPS for primary navigation; Highway in the sky track guidance, and AHRS to ensure continued attitude and heading reference information beyond navigation failures.

 Continued improvements in CFIT Avoidance.  A cost effective 3D and plan view terrain and obstacle database are some of the new elements integrated onto cockpit displays to improve situational awareness.  With the addition of GPS navigation equipment it is possible to access terrain constrained low altitude airspace in the future.

•Continued improvements to enhanced See and Avoid.  Three dimensional traffic displays, TIS-B and multi lateration each promise to provide improved traffic information to the cockpit, and to increase service provider involvement when providing aircraft position information during aircraft arrivals and departures;

• Enhanced Airport Surface Surveillance for the Controller/Specialists. This enhancement will equip the aircraft and ground vehicles in the airport movement area with UAT using augmented GPS-derived positions. The controllers and specialists in towers and flight service stations will monitor the position and speeds of the traffic using ADS-B.  Developing the use of these systems is aimed at providing runway incursion information to both pilots and service providers alike.

Discussion of Issues:

Capstone is a macro of the application of a set of CNS US National Airspace System (NAS) capabilities. As such, it exists as a “NAS within a NAS.” In addition to the typical transition issues associated with any CNS evolution, the Capstone Program offers the FAA the challenges of a localized CNS revolution.  It is perhaps the best possible risk mitigation program with to with regard to NAS modernization.

The study and management of mixed fleet equipage, mixed operational procedures and standards provides perhaps the richest potential for learning from this R and D initiative.  

Potential for Future Direction: 

The Capstone Phase I Test and Evaluation of ADS-B in the Yukon Kuskokwin area provided a test bed for implementing IFR and VFR services using ADS-B in radar and non-radar airspace. This highly successful implementation of ADS-B for aircraft operating in non-radar airspace in the Yukon Kuskokwin area took place on January 1, 2001.  This full-scale end-to-end operational demonstration provides the impetus needed to evaluate all future ADS-B air-air, air-ground, and ground-ground applications.  Early results indicate these applications will provide a higher level of safety, security, efficiency, and capacity for all stakeholders.

The Capstone Phase II Test and Evaluation in southeast Alaska provides the following implementations and capabilities:

• An IFR RNAV en route structure based on GPS/WAAS navigation systems

• A usable IFR RNAV en route infrastructure in airspace where no routes exist today.

• RNAV arrivals, departures, and approaches to/from terrain challenged airports and airspace.

• Demonstration and evaluation of GPS/WAAS navigation systems that may be used as the only means of navigation with appropriate operational conditions and limitations based on equipage performance and other mitigation strategies that provide an equivalent level of safety.

  Affordable glass cockpits for low end general aviation aircraft which

incorporates Highway in the Sky (HITS) flight path deviation technology

• Three dimensional and plan view terrain avoidance systems.

 Three-dimensional and plan view Cockpit Display of Traffic information Surveillance using ADS-B and TIS-B in areas where Radar is economically unfeasible.

• Advanced digital communications systems.

The lessons learned during the Capstone Phase II Test and Evaluation will provide a migration path for future implementations of the above capabilities for general aviation and air carrier operations in U.S. and Foreign airspace.
Avoiding Divergent Paths:  CNS/ATM Paths Workshop
Page 4
Agenda Item 2

