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Abstract: The various corrosive substances generated during the corrosion process of hot-dip Zn-Al-Mg
coating result in surface images containing a large amount of noise and interference information such as
rust spots, scratches, oil stains, etc. Artificial intelligence detection methods mainly based on deep
learning will be trapped in complex cyclic iterative processes, resulting in low efficiency. In order to
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improve the accuracy and efficiency of corrosion strength detection of hot-dip Zn-Al-Mg coatings and
reduce computational resource consumption, a lightweight deep learning-based corrosion strength
detection method for hot-dip Zn-Al-Mg coatings is proposed. Adopting the lifting wavelet technique to
design an adaptive lifting mechanism, utilizing the multi-scale analysis and denoising capabilities of
lifting wavelets to preprocess corroded steel plate images and extract clearer corrosion features.

Embedding the adaptive enhancement mechanism into the initial level of the convolutional neural network,

a convolutional neural network ALS coating corrosion strength detection model is constructed. In order
to further reduce the complexity of detection, a model lightweighting method under time delay constraints
is used to lightweight the constructed model. By solving the lightweight model, the corrosion strength
detection of hot-dip Zn-Al-Mg coating is achieved. The test results show that the design method is
accurate for detecting the strength of small and minor corrosion situations, significantly reducing the
inference delay of the coating corrosion strength detection model after implementing lightweight
treatment at various data volumes.

Keywords: hot dipped Zn-Al-Mg coating; lightweight deep learning; lifting wavelet technique; corrosion

strength testing; time delay constraint
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Fig.1 Adaptive boosting mechanism
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Tab.2 Performance analysis of lightweight models
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Fig.4 Test results of corrosion strength
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