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Abstract

The adoption of advanced technologies has become paramount i
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productivity and efficiency across various industries. Quality control and defect i
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industries, including automotive manufacturing, still rely on traditional manual methods for
detecting defects and addressing common problems. Addressing this need, many automotive
companies currently undertaking a research study that harnesses the power of deep learning.
The study centers on the development of an image classification models with the specific
objective of accurately categorizing industrial components as acceptable or defective. The
primary aim of this model is to automate quality control processes and eliminate the need for
labor-intensive human visual inspection.

The rationale behind this automation is rooted in the fact that manual inspection is
time-consuming, prone to errors resulting from operator fatigue and inherent limitations in
human judgment. To address these challenges, the model being developed must fulfill the
stringent requirements of near-perfect accuracy and precision. Our research mainly manifests
in four contributions. In the first contribution, we propose a study specifying the famous
vision applications in the automotive industry, for which we wish to improve their quality
control process. In the second contribution, we propose an in-depth study of the literature on
the various efficient algorithms and techniques of deep learning that process images. This
study shows that, in the case of various environments and defect cases, the traditional
automated vision system (AOI) fails to monitor quality, while deep learning with a good
learning process, including a large amount of data and defect cases, can easily identify
defects. However, for our application (automotive industry), it makes no sense to produce

defects in order to increase the data for model learning, so with this reality (limited data), we
are faced with a very high challenge to achieve good generalization of the model after
machine learning.

In the third contribution, we propose a methodology encompassing the preprocessing
techniques applied to improve the input dataset, the implementation of fine-tuned pre-trained
models, and the details of the learning process with our specific tasks (automotive industry
applications) such as: * The gluing of the t-coils cap ¢ The soldering of pins ¢ The soldering of
inductors ¢ The terminal crimping In the fourth contribution, we focus on the presentation and
discussion of our experimental results, evaluating the effectiveness of our approach and
models.
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