Wavelet Analysis of Diffuse Ultrasonic Waves for Damage Detection
Diffuse ultrasonic waves can be used to interrogate a large volume of complex structure with high sensitivity using a small number of sensors. Its generation and reception are simple and geometry-independent. As compared to guided wave-based methods, the diffuse ultrasonic waves for SHM can be advantageous but it is not used extensively due to complex nature. It is difficult to correlate changes in diffuse ultrasonic signals with the health of the structure being interrogated. The sensitivity of diffuse ultrasonic signal to environmental changes further obscure response from damage. This paper provides a wavelet-based comprehensive damage detection strategy for diffuse ultrasonic waves. They are generated by an impulse and tone burst and received by broadband piezoelectric transducers. The potential of the technique is examined and laboratory examples are presented. It is shown that the wavelet carries information about the material damage. The strategy includes a systematic feature extraction methods for the declaration of the structural status as "damaged" or "undamaged". The decay rates of wavelet coefficients as measures of material damage in aluminum is illustrated. For establishing the relationship between damage and absorption and in exploring how that relationship differs in different materials some research is carried out. 
