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Abstract 
One of the enablers of the fourth industrial revolution will be the installation of a vast 
number of sensors in robots, vehicles and structures that can monitor their health 
conditions. Ultrasound possesses the required sensitivity to detect damage, impacts, 
corrosion and other anomalies occurring to metallic and composite materials, and 
possibly of others. However, the complexity of ultrasonic propagation, especially in the 
guided wave regime, and the ever-increasing volume of acquired data require algorithms 
that can automatically interpret the signals and either trigger an action or warn a human 
operator. I believe that a mixture of data-driven "conventional" statistical methods and 
machine learning algorithms can deliver the framework to accomplish these tasks, though 
at present there is a lack of successful implementations of machine learning techniques 
for the automated interpretation of ultrasonic signals in NDE/SHM. In this talk I will 
present a few methods that I have recently developed towards this goal, including a deep 
learning algorithm that was obtained by adapting a relatively novel architecture which is 
setting the state-of-the-art in various tasks of audio processing, and I will conclude with 
some thoughts on where research efforts are most needed. 
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