Abstract 

The Evolving Role of Wireless Communications in Flight Systems.

The utilization of radio frequency communications on aircraft and spacecraft is not new.  The use of radio frequency based sensory capabilities on air and space craft is also not new.  Critical air to ground and air to air voice communications as well as command and control interaction are provided by radio frequency links.  In addition, radio frequency based sensors such as (a) search radar, used to “see” other aircraft, (b) weather radar, used to locate and avoid hazardous weather, (c) data link weather from satellite broadcasts, (d) ATC transponders, and (e) precision navigation systems are “flight critical” functions involved in everyday space and atmospheric flight operations.
Design optimization of air and space craft always relates directly to the relationship of  payload to platform performance.  Performance costs are critical.  Competitive air and space craft  procurements are won and lost on evaluations of operating costs and life cycle costs of ownership.  Vehicle weight and volume reductions during the design process are key elements that lead ultimately to performance increases and cost reductions.  In extreme cases, successful weight control will determine the ultimate feasibility of a mission such as a Mars mission.
As miniaturized commercial wireless capabilities such as cell phones, radar door opening controls, evolved from electrical systems technology, design concepts for vehicle weight reduction via reductions in wiring for (a) inter-vehicle sensing applications, (b) avionics black box integration and (c) backup or replacement of fly by wire flight controls began to gain interest.
In 1985 a small company was formed to address the technical designs needed to support the introduction of wireless data networks that would satisfy the evolving industry interest in the use of wireless data links to optimize vehicle designs.  Invocon, Inc. has pioneered the concepts, designs, systems, and support processes that have resulted in the current use of wireless data acquisition, wireless black box interconnect, and initial demonstrations of wireless flight control.  Like most pioneers, IVC has acquired the “arrows in the back” during the arduous process of market paradigm change.  This presentation is a chronology of the technical, operational, and sociopolitical changes that occurred in order for industry to begin to enjoy the many advantages wireless can offer. In addition, the presentation also offers the author’s view of the future of RF systems integrated into structure and vehicle design.

