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Lamb waves in plate-like structures have been known for their excellent propagation capability and 
sensitivity to structural damage. ANNs are well-known to be a versatile technique of pattern recognition.  
Use of ANNs to detect patterns in time-domain Lamb-wave response waveforms in metal sheets has  
been explored as a damage identification method which could be highly suitable for Structural Health 
Monitoring of aircraft. Experiments were conducted on Aluminium sheets having either none, or one of 
three different types of damage (dent, notch, erosion), using piezoelectric actuators and sensors to ex-
cite lamb-waves and detect responses. A comprehensive set of data was accumulated, and, after de-
noising and re-sampling, used to train and test ANNs for the ability to detect the existence and type of  
damage.  Out-of-sample  data  were  used for  validation  of  trained and tested  networks.  Multiple  net-
work-architectures and data-processing techniques were considered. Trained networks were found to be 
remarkably successful in detection of damage (90-95% detection rate), but only moderately so in identi-
fication (accurately classifying about 70-75% cases). The robustness of the ANN method is evident con-
sidering the high variability that was observed in the experimental data used for training. Changes in net-
work configuration were not found to produce appreciable change in results.
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