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In this research, we investigated two processes: one is to train a DNN with
real machining images to determine the similarity of FEM results to real images, and the other is to
train a DNN with FEM results that resemble real images to detect real machining images. The former
is a data assimilation process that estimates the uncertain parameters of the FEM according to the

similarity of the FEM pseudo-images, while the latter is a surrogate model process that relates
unmeasured quantities obtained by the FEM to the FEM pseudo-images during training and recalls the
corresponding unmeasured quantities when detecting real images. The validity of these methods was
verified for metal cutting in turning and flow around a circular cylinder in vortex-induced

vibration.
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