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Deep learning enabled computer vision metrology: from strain
estimation to form measurement

Abstract
The embryo of Industry 4.0 has been transforming manufacturing into an autonomous,
adaptive, and responsive paradigm while setting a higher standard for efficiency, accuracy,
and reliability. These new stringent demands in Industry 4.0 call for new capabilities of
metrology systems that can precisely measure, intelligently sense, and autonomously
inspect. My work on machine vision metrology is deeply motivated by the current and
future needs of smart manufacturing. In this talk, | will cover two examples of deep
learning-enabled machine vision metrology to illustrate novel contributions in addressing
the major technical challenges in bringing deep learning to computer vision for
manufacturing applications. The first example provides an end-to-end approach for the
prediction of both workpiece displacements and strains during digital image correlation
(DIC) for material characterization. The second example uses deep learning to enhance
photometric stereo for potential in-process three-dimensional (3D) form measurement. One
of the common challenges in these applications is the lack of high-quality data. | will
demonstrate a combined physics-based and data-driven approach to synthesize realistic and
large-scale datasets for the optimal performance of deep learning models.
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