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Abstract

In the industry, there is an increasing need for the automatic detection and prediction of unwanted
events that may occur during the manufacturing process. This is either to understand the state of the
final product or the state of the equipment used to manufacture the product. The goal is to automate
the process as much as possible to save costs and increase competitiveness. In the age of Industry 4.0,
with the use of Internet of Things (IoT) and Big Data Analytics technologies, it is possible to obtain a
large amount of information about the process in real time. Currently, 5400 data points are obtained
for the most critical variables of the press for each stamping cycle. From the available information,
several tools have been developed to better understand what happens during the stamping process [1].
However, it is often difficult to find relevant information in the data set due to measurement noise
caused by equipment tolerances. In the search for new tools to obtain additional process information,
the application of Topological Data Analysis (TDA) is proposed due to its potential to classify and
extract information from populations of data. One of the most important features of TDA is its ability
to obtain very precise information about the shape of data [2], and to classify data accurately even in
the presence of noise. In this work the Ripser library has been used to obtain topological features in
the persistent homology of a point distribution of the most critical variables of the press during the
forming of the steel sheet. Multiple persistence diagrams have been obtained from different parts
throughout the production process. By considering to the geometry of the measured data, we aim to
obtain a pattern of the topological characteristics of stamping and classify the manufacturing state of
the part. The objective of this study is to relate the information obtained from deformation models that
provide plastic characteristics of the material with the topological characteristics of the data obtained
from the process.
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