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This talk introduces some neural network architectures that leverage convolution operations. We begin by 

reviewing one-dimensional (1D) convolutions in the context of machine learning and discussing essential 

implementation aspects, including padding, stride, kernel size, dilation, activation functions, and pooling. Two 

key architectures — autoencoders and generative adversarial networks — are then examined, both employing 

1D convolutional layers. Building on this foundation, we explore the potential of these architectures for 

damage detection in nonlinear dynamic systems subjected to uncertain dynamic loads. This problem remains 

largely unexplored and presents notable challenges, as nonlinear systems can exhibit highly variable responses 

under random vibrations with changing excitation levels. Consequently, distinguishing damage-induced effects 

from those arising from inherent nonlinear behavior is particularly complex. The proposed approach enables 

damage detection under random vibrations of varying intensity, without prior knowledge of the system or 

excitation, and in a fully unsupervised manner. Numerical and experimental studies are presented to 

demonstrate both the capabilities and limitations of convolutional neural network architectures for damage 

detection in nonlinear dynamic systems. 
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