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Cotton Grade Automatic Classification Method Based on Multi-Scale
Image Feature Extraction
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Abstract; To address the issues of poor stability, low consistency, and susceptibility to external factors in manual cotton
grading, a lightweight cotton grade automatic classification method based on multi-scale image feature extraction, namely
multi-scale principal component analysis network ( MS-PCANet) was proposed. Based on the traditional PCANet, this
method introduces a three-layer convolutional structure that achieves multi-scale feature extraction from global to local
details by progressively reducing the size of convolutional kernels and the number of filters. An end-to-end joint training
mechanism was employed to optimize both feature extraction and classification performance. Performance evaluations were
conducted on publicly available classification datasets as well as standard and non-standard box cotton datasets, with
comparative experiments carried out against models such as PCANet, MobileNetV2, and ResNet-18. The results
demonstrate that MS-PCANet achieves a classification accuracy of 99.2% on the standard box dataset, 83. 8% on the
non-standard box dataset, and an overall accuracy of 84.2% . While maintaining low parameter count (2.5 M) and short
inference time (9.7 ms), its classification performance significantly outperforms the traditional lightweight model PCANet.
The study provided an effective, stable, and highly adaptable solution for automated cotton grading classification.
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