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Composites damage tomography method based on Hilbert algorithm and DnCNN
ZHENG Mingming, CHENG Xiaoying

( School of Mechanical Engineering, Zhejiang Scitech University of Technology, Hangzhou 310018, China )

Abstract: A method based on the Hilbert algorithm and denoising Convolutional Neural Network ( CNN) algorithm for tomography is
proposed to address the poor imaging quality and inferior target detection performance of flexible piezoresistive fiber sensors compared to
piezoelectric ceramics. This paper utilizes the characteristic of flexible piezoresistive fiber to receive Lamb waves and performs imaging by
calculating the difference of Hilbert spectrum. Using the imaging experimental data as a dataset and comparing it with manually marked
damage locations, a denoising neural network is trained. Structural similarity is introduced as the evaluation standard for the training
network’s effectiveness, which improves the imaging quality of piezoresistive fiber sensors and addresses the issue of limited sensing paths.
Results demonstrate that the imaging quality is significantly improved after training with the denoising convolutional neural network,, with the
structural similarity index increasing from 0. 607 2 to 0. 973 4. This underscores the significant role of denoising convolutional neural
networks in tomographic imaging using flexible sensors.
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