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Prediction of Laser-Induced Surface Modification Thresholds on 15:25-16:05
Diverse Metals Using a Hybrid Deep Learning Model]

Konica Rani (KBRAZ)

[#5£] This study presents a hybrid deep learning model that predicts laser-induced surface
modification thresholds (LISMTs) based on laser-irradiated surface images (LISIs) and corresponding
laser intensity. It combines a convolutional neural network (CNN) that is designed to extract intricate
features from laser-irradiated surface images (LISI) of metals, capturing crucial information about
surface morphology and structural irregularities, and a multilayer perceptron (MLP) that is processed
numerical and categorical values of laser intensity to learn the complex relationships between these
intricate features and processing outcomes. The model optimized with a gradient-based approach achieved
100% accuracy on training and test datasets and over 98% accuracy on the untrained dataset, showcasing
strong generalization capability. It also outperformed other hybrid models in execution time and
accuracy, highlighting the potential of CNN-MLP architectures in building non-destructive, efficient,
and accurate tools for the optimization of laser processing across a wide range of materials.
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