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Abnormal quality monitoring for strong noise dynamic process based on
VMD-CNN

LIU Yu-min*, WANG De-yuan*?, WANG Ning"', TIAN Guang-jie*

(1. Business of School, Zhengzhou University, Zhengzhou 450001, China; 2. School of Management, Zhengzhou
University, Zhengzhou 450001, China)

Abstract: For the problems of strong noise and low quality abnormal monitoring efficiency in dynamic process of
intelligent manufacturing scene, the real-time abnormal quality monitoring method is proposed by combining the
variational mode decomposition (VMD) and deep convolutional neural network (CNN). Firstly, the VMD is used to
divide the original data into two kinds of intrinsic model functions which reflect the quality abnormal characteristics and
noise data. By removing the noise intrinsic model function, strong noise is disposed in the dynamic production process.
Furthermore, the intrinsic model functions that retain the original quality abnormal features are transformed into quality
abnormal images by gray level transformation, and the VMD-CNN model is constructed to identify the images to
monitor dynamic abnormal quality process. Finally, the simulation experiments are used to compare and analysis the
CNN, wavelet denoising reconstruction and the proposed method. Results show that the performance of the proposed
method is significantly better than the existing dynamic process abnormal quality monitoring methods.

Keywords: strong noise dynamic process; variational mode decomposition (VMD); convolutional neural network

(CNN); abnormal quality feature recognition; quality monitoring
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