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ABSTRACT
Eddy current testing (ECT) is a very effective non-destructive method for detecting cracks and other anomalies in electrically conductive materials. Most ECT measurements are performed manually by a human technician, which increases measurement uncertainty, as human error or human factors are inevitably introduced into the system. For certain applications, it is possible to replace human technicians with a robotic system for improved repeatability and reproducibility. This presentation explores the possibility of using a low-cost 6 collaborative robot (cobot) with six degrees of freedom to perform precision ECT measurement on specimens with surface cracks. The work can be divided into four parts: (1) Cobot and ECT instrument integration using Python and MATLAB, (2) Cobot repeatability study using optical methods and computer vision, (3) Experimental results on specimens with surface cracks of various sizes, and (4) Crack recognition using machine learning techniques such as convolutional neural networks (CNN).  For machine learning applications, one of the challenges is lack of sufficient training dataset. Unlike general purpose computer vision and deep learning applications, domain specific engineering problems lack comprehensive dataset such as ImageNet for object recognition. This is especially problematic for the field of Non-destructive Evaluation (NDE) as measurement and experiment require significant effort in terms of labor and time. Without high quality training dataset, it is difficult to effectively apply machine learning techniques to NDE problems. This work demonstrates that combining NDE techniques and cobot not only reduces human error in measurement, but also enables generation of high-quality dataset for training and validation of neural networks, which can be used for qualitative and quantitative post processing of NDE measurement data.
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