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Lightweight composites are becoming increasingly important in aerospace structures and applications. To date, most of the work has focused on deploying composites for control surfaces, skin, structures and cryogenic tanks and vessels. While high stiffness, strength, superior fatigue tolerance to thermal variations and stealthy RCS make composites very attractive, their adoption has been rather limited due to high cost, manufacturability, complex failure mechanisms and maintainability. Another key design-to-reliability challenge lies in the limitations of standard SHM instrumentation and mounting techniques for large composite applications. Surface mounting 100s of hardwired stress and strain gauges offers little utility in detecting incipient failures and micro-fracture.

We present a new approach in IVHM for aerospace composite leveraging synergistic advances in embedded MEMS sensors, power optimized RF scanning for embedded MEMS interrogation, IP-enabled MEMS interoperability for wireless interconnect switches,  smart summarization and weak signal processing to extract diagnostics signatures. 

Our novel active signal processing technology offers an enabling core in generalizing this technology to address current aerospace application requirements and architecture for RF-based on-board IVHM.ViaLogy’s computationally-enabled PMDL™ building blocks have addressed two challenges unique to embedded wireless MEMS implementations with inherent requirement for high scalability; namely 
(a) 
degradation, recalibration and mortality of embedded MEMS devices and resulting uncertainty in signature quality, and 
(b) 
nonlinear sensor fusion operator to robustly extract failure-modes and signatures in high clutter RF environments with complex propagation properties and constraints. 
We will present case studies and lessons learned from our past and current projects leveraging PMDL™ building block technology and implementation.

To be presented at the CANEUS/NASA Workshop “Fly-by-Wireless” for Aerospace Vehicles on March 27-28, 2007, Grapevine, TX.


