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Abstract

The weld bead geometry is the important information for determining the quality and
mechanical properties of the weldment. The welding process parameters or variables that
affect the weld bead geometry in the conventional arc welding process include the following:
the welding voltage U, the welding current I, the wire feed speed WFS, the contact tip to
work distance D, and the welding speed S. Modeling and predicting the weld bead geometry
play an important role in welding process planning, to determine the optimal welding process
parameters for achieving the improved weld quality. There have been lots of efforts and
studies to develop modeling solutions and simulations to determine the weld bead geometry
(Height H and Width W) from the welding process parameters (U, I, WFS, D, S) as the
inputs. The welding process parameters can be determined based on the experiences, and the
conventional analysis of variance (ANOVA); however, the high welding quality and accuracy
are not always obtained. With the advancement of computer vision technologies, digital
images from cameras and videos can be used for training the deep learning models, to
accurately identify and classify objects. The digital images for evaluating the welding quality
and the characteristics of welding objects can be captured via the use of the high-speed
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camera, and there are emerging data acquisition systems that can handle a huge dataset. In
this paper, an adaptive neuro-fuzzy inference system (ANFIS) model is proposed to
determine weld bead geometry from the main welding process parameters U, | and S. The
proposed ANFIS model was successfully developed for the first basic investigations, as the
foundation for further developments of innovative robotic welding systems which can be
used for higher educations or research in Smart Manufacturing, with potentials for industrial
applications.
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