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SUMMARY

The Federal Aviation Administration's Runway Incursion Reduction Program seeks to reduce runway incursions and to improve airport capacity during periods of instrument weather conditions. Ground marker beacon offers a stand-alone system for smaller airports, or as a complement to more advanced surface surveillance systems at larger airports.

1. INTRODUCTION
1.1. The FAA's Runway Incursion Reduction Program is intended to implement  systems by which to reduce or eliminate runway incursion/ground taxi incidents. An analysis of past incidents suggests that the great majority are caused by pilots who become temporarily unsure of their position and, as a result, move into a location which presents a hazard to other aircraft.

1.2. From the analysis of recorded incidents it was concluded that; if taxiing pilots were periodically advised of their precise location on the airport then the great majority of Runway Incursion and surface incidents would be prevented by the traffic discipline already provided by the controller. A further conclusion was that the most effective means of relaying positional information would be automatically, using voice transmissions, and through avionics already aboard aircraft.
2. DISCUSSION
2.1. An investigation of all existing avionics systems, as possible candidates to receive automatic voice positional information, showed that the marker beacon receiver, together with its belly mounted receiving antenna, could well be ideal on both counts.  All aircraft equipped for Instrument Flight Rules include a marker beacon receiver, part of the Instrument Landing System, which responds to ground transmitters under the approach path of a landing aircraft.
2.2. Marker beacon receiver installations vary between classes of aircraft but the operational functions remain identical. With larger commercial aircraft the receiver may be a separate unit, or part of a more complex navigation receiver. Visual indicators may be a separate unit with earlier aircraft or, with later aircraft, part of electronic displays. General aviation aircraft may use a self contained receiver/indicator housed in the instrument panel. In addition to the audio control switches pilots may select one of two receiver sensitivities, high or low. Ground marker is intended to operate in the high selection.

2.3. As will be appreciated from the preceding description, airborne marker beacon receivers are unused when aircraft are on the ground.  These 75 MHz receivers are designed to receive analog telegraphy tones and are well suited to the reception of analog voice transmissions.  Additionally, all flight deck audio systems are equipped with switches and volume controls for the reception of marker beacon audio. The belly-mounted antenna is ideally placed for operation of ground marker beacon. The International Telecommunication Union dedicates 75MHz to the aeronautical navigation service for marker beacons.

2.4. Ground marker beacon may be implemented with no change whatsoever to aircraft or aircraft avionics. Airport surface equipage involves the installation of compact, low power radio transmitter units at selected points alongside taxiways. The transmitters include digitally stored and programmable voice messages. Radiating antennas are embedded in the taxiway surface. Optionally, motion sensors may detect the approach, and direction, of a moving aircraft. This detection allows one of two voice messages, dependent on direction, to be transmitted and received on the flight deck via the marker beacon receiver and audio system.  For example, without directional sensors, a flight crew progressing along taxiway Charlie may receive, 'taxiway Charlie, northbound expect Delta, southbound expect Echo.'  With directional sensors, the voice transmission may be 'taxiway Charlie, expect Delta. Left to inner taxiway, right to terminal'. Cautionary information may be added for critical junctions or the approach to runway entries.
2.5. Ground marker beacon is a fully independent system which requires no significant airport infrastruc​ture such as transponders, ACARS, differential GPS systems, etc. Consequently ground marker beacon may be viewed both as a stand-alone system for smaller airports, or as a complement to more advanced surface surveillance systems which have implemented, or are required at larger airports.
2.6. The FAA has placed emphasis on new and emerging technologies that are 'inexpensive and have a near-term impact on improving safety in the airport movement area'. Ground marker beacon has the potential to meet these criteria, and others defined by the FAA.  Key elements of ground marker are;

•
 Voice information to pilots of their precise position on the airfield.

•
Audio alert of approach to intersection or runway.

•
Operates with all classes of IFR aircraft, with no change to aircraft.

•
Rapid and inexpensive ground installation.

•
Simple, on-site, operator voice programming.

2.7. The FAA has been conducting feasibility testing at the FAA Technical Center in Atlantic City, New Jersey.  This testing is evaluating the power and modulation necessary to perform the mission without impacting existing marker beacon operations.

2.8. In addition to improving surface safety planned expansion of ground marker beacon has the potential to improve airport capacity. Near term possibilities are: Reduction of runway occupancy time by advising distance to high speed turn offs; high speed turn off center-line guidance; and taxiway center line guidance.
3. CONCLUSION
The Runway Incursion Reduction Program seeks to reduce runway incursions and improve airport capacity during periods of instrument weather conditions. Ground marker beacon offers a stand-alone system for smaller airports, or as a complement to more advances surface surveillance systems at larger airports.
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