Techniques for Improving Reliability of Wireless Sensor Networks in Flight Applications
As the number of wireless sensor and control applications on flight vehicles and other critical systems increase, the need for improved system reliability has become apparent.  Low-power wireless devices are generally severely resource constrained, with limited power, processing, memory, and communication capabilities.  In order to maintain the advantages of wireless devices, such as small size and low-cost, innovative approaches to achieve the necessary level of reliability at the system level are needed, and must often be customized for particular applications.  The reliability of a wireless sensor or control system is determined by its availability, fault tolerance, and security.  Each of these parameters can be improved, both at the overall system level and at the individual device level, through the use of redundancy, reconfigurability, software capabilities, and optimized system design and operations considerations.  This presentation discusses techniques employed by NASA and Invocon as part of the Wing Leading Edge Impact Detection System, among other systems, to achieve the desired level of reliability, including reconfigurable communication networks, multiple-level redundancy, smart-sensor capabilities, redundant and reconfigurable radio links, and system health monitoring.  
