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Supplementary Figure S3: Integration of hyperspectral imaging and machine learning for phenotypic analysis of pecan seeds. (a)
The complete workflow, including hyperspectral image acquisition, preprocessing, feature extraction, model training, and final
prediction output. This pipeline enables accurate, non-destructive phenotypic assessment. (b) User submission interface for
uploading hyperspectral data. Users can input their datasets to perform pecan variety classification based on trained machine
learning models. (¢) Visualization of prediction results, presenting the identified pecan variety based on spectral data analysis.



