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Abstract

Advanced composites such as Carbon/Carbon composite, carbon-fiber-reinforced polymer (CFRP), and honeycomb sandwich structures are often used today for the aerospace applications.
The use of advanced composites in aerospace structures brings increased strength and stiffness, better shear properties, high impact resistance, high damage tolerance, and low density.
However, composites are prone to different damage mechanisms which can occur either during manufacturing processes or in day-to-day in-service operations. Composite structures are
routinely inspected by using various nondestructive evaluation (NDE) methods to ensure structural integrity, safety, and reliability. Our work focuses on the development of intelligent
ultrasonic and infrared thermography techniques to automatically identify, classify, and characterize different types of defects found in composite structures.

This novel approach integrates several intelligent methodologies (artificial neural networks, fuzzy logics, genetic algorithm, parametric and non-parametric statistical classifiers based on
Bayesian, k-Nearest-Neighbor, Nearest-Mean, and rule based classifiers) with expert knowledge to detect damaging events; characterize the nature, size/extent, and seriousness of the
damage; and then respond intelligently on required timescale to mitigate the effects of the damage or its repair. In addition, this technigue will have a user friendly interface where knowledge

engineers, NDE experts, and NDE technicians can communicate and continuously update the system with new knowledge. We believe this developed technique will be a much faster, more ]
efficient, and more effective process compared to traditional NDE systems. Finally, the trained system for one data set may be reused to classify other data sets with similar characteristics. e et e
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