
 What is next in acoustic-based sensing and testing: 
localization, diagnosis, and prognosis challenges 

ABSTRACT 

It is known that mechanical systems and civil infrastructures are subjected to 

deterioration due to aging, increased load, and natural multi-hazard. 

Additionally, lack of reliable quality control methods in recently-developed 

advanced manufacturing processes has reduced the expected reliability of 

critical components manufactured using these processes. To minimize the 

maintenance cycle/costs and to increase the operation lifetime of mechanical 

systems, researchers and practitioners are increasingly interested in improving 

current nondestructive evaluation/Testing (NDE/T) technologies or building 

advanced monitoring strategies. NDE/T methods based on acoustic waves in 

particular guided ultrasonic waves (GUWs) and nonlinear ultrasound have 

received significant interest in the past few years, which has led to the 

development of a variety of systems and signal processing techniques for 

damage detection in complex structures.  Although systems have been 

developed, unanswered questions have been posed regarding their reliability 

and accuracy. The inherent uncertainty in sensor measurements, caused not 

only by the sensor impreciseness and noise, but also from the ambiguities and 

inconsistencies present within the environment, and from an inability to 

distinguish between them, may hamper their reliability in terms of automatic 

damage detection and characterization. 
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