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Leather Defect Classification Method Based on Millimeter-wave Sensing
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Abstract : Leather defect classification plays a crucial role in ensuring the quality of leather products. Traditional methods , such as man-

ual inspection and image processing,are often hindered by environmental factors like lighting, making it challenging to meet the de-

mands for efficient detection. In recent years,the application of deep learning , particularly Convolutional Neural Network ( CNN) ,has

enhanced the accuracy and efficiency of defect detection,although environmental conditions still pose limitations. Millimeter-wave ra-

dar technology,as an emerging non-destructive testing method,has gained increasing attention due to its strong penetration capability

and resistance to environmental factors such as lighting. This paper introduces a novel leather defect classification approach that in-

tegrates millimeter-wave radar with an improved Vision Transformer model. By leveraging millimeter-wave radar signals to extract the

time-frequency features of leather defects and employing a deep learning model for classification, this method achieves an accuracy of

95.62% on a self-constructed dataset,showcasing significant advantages over traditional classification models.
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FRPLTE IRV, I T B IRIEER S, s T REAL
FEWORNS , LI T X B WA RO IR, ST E 55 KA R
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chine, 7R SVM) £ , BB SEBL T % B IOBE Y = 53 2R 4T
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HERL AR T 94. 67% MVER AR, ARTH, BHRMZ , TR Z R
TUNGHEGE AL, QR T 250 M RFEFEAS 5 125 D Tok
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Fig.3 Architecture of base VIT model
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oAk AREAFIE r B B X B i R B A B R B, HBUETE
FEA 0 ~ 196 (55 0 JUREIRZEANFRIT) s WA 07 B HFSH A 22
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Fig.4 Structure of the Transformer encoder
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