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Abstract

Choosing the right VHF data link technology for commercial aviation air traffic services.

Thesis directed by Dr. Harvey Gates.


    The Very High Frequency (VHF) Amplitude Modulation (AM) channel used for voice communications among air traffic control and commercial airline pilots is congested. This contributes to National Airspace System (NAS) system inefficiencies such as aircraft delays, diminishing airline profits and most importantly a compromise in the safety of passengers and flight crew. Although there are elaborate data linking designs in progress to address these problems through concepts such as Free Flight, Satellite-based Air Traffic Management Systems, etc., it could be years before a data link is implemented.  Because a data linking solution is critical to the safety and efficiency of airline operations, VHF data link (VDL) technology should be immediately implemented to provide effective and reliable communications between pilots and air traffic controllers.


     The three competing digital data link technologies are VDL modes 2, 3 & 4. VDL mode 2 and mode 3 are considered to be primarily communications solutions while VDL mode 4 also offers surveillance capabilities. First, VDL mode 2 provides a data rate that is ten (10) times faster than the current ACARS system; however, it uses the carrier sense multiple access (CDMA) protocol to access the channel. Second, VDL mode 3 (NEXCOM) has the ability to transmit and receive digital voice and data through the time division multiple access protocol (TDMA). However, if it were to transmit data exclusively, it would use the CSMA protocol. Lastly, VDL mode 4 provides digital data as well as provides a built-in surveillance capability. It uses the self-organized time division multiple access (STDMA) protocol to access the media, which is more efficient than CSMA for channel access. Also, it’s surveillance capabilities allow future air traffic initiatives such as Free Flight to be seamlessly accommodated. Consequently, VDL mode 4’s should be considered as the right data link technology for commercial aviation air traffic services.
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