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[ Abstract] Aiming at the limitations of current intelligent traceability and authenticity identification systems in extracting multiple sur-
face texture features (such as continuous, non-continuous, etc. ) of automotive components, a micro-visual and neural network-based au-
tomotive parts anti-counterfeiting feature extraction and automatic matching algorithm was proposed. This algorithm integrated artificial in-
telligence-based automatic matching technology with micro-visual image processing and a neural network hybrid algorithm for anti-counter-
feiting feature extraction and identification of automotive parts. Initially, the micro-visual feature images of the automotive component sur-
faces were processed with frequency-domain transformation, filtering, and noise reduction. Subsequently, the texture types (including
continuous, non-continuous, and contour types) were determined based on the two-dimensional frequency-domain features. For each tex-
ture type, an appropriate algorithm was selected from the algorithm library to extract and analyze key attribute feature points. Finally, a
deep learning framework was constructed, and a micro-visual feature recognition model for automotive parts was built, which was then
matched with a priori feature libraries to complete classification and authenticity determination. Experimental results demonstrate that the

proposed algorithm effectively extracts and identifies anti-counterfeiting features on the surface of automotive components, achieving a sig-
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nificant improvement in accuracy compared to traditional methods. Through matching with the a priori feature library, the algorithm accu-

rately distinguishes between genuine and counterfeit components, providing reliable anti-counterfeiting verification results. This method

effectively addresses the complexity of extracting various surface texture features of automotive parts, enhancing the accuracy of anti-coun-

terfeiting and traceability systems. The micro-visual and neural network-based automatic matching technology significantly improves the

precision of authenticity identification, offering an innovative and efficient solution for automotive parts anti-counterfeiting.
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Fig. 1  Comparison of micro feature images of

genuine and fake automotive ceramic brake pads
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Fig. 2 Experimental results of enhancement of
microscopic feature images of authentic and fake

automotive ceramic brake pads
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