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Abstract: This paper proposes a method using finite element simulations as a source of damage data and an
improved deep learning model to predict the impact energy of carbon fiber reinforced polymer (CFRP) ho-
neycomb aluminum sandwich structures. The method introduces a multi-head attention module in the Res-
Net50 backbone network before the global average pooling layer to integrate and filter the features extrac-
ted by the convolutional layers, making the feature vectors finally input into the fully connected layers
more representative. The same attention mechanism module is introduced after the initial convolutional
layer in the RegNet backbone network, enabling the network to focus on key regions and features in the
images at early stage, thereby enhancing the expression of low-level features. Research results show that
for prediction accuracy, the ResNet50 network reaches up to 93. 7%, and the RegNet network reaches up
to 93.1%. After introducing the attention modules, the ResNet50 network can achieve 98. 9%, and the
RegNet network can achieve 97.1%. The two improved deep learning networks can effectively predict the
impact energy of damage images, providing a new reference for the study of impact energy prediction in
CFRP aluminum honeycomb sandwich structures.

Key words: CFRP aluminum honeycomb sandwich structure; low-velocity impact; deep learning module;

multi-head attention module; impact energy prediction
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