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mulberry, this study first established hyperspectral reflectance-based classification models for leaves under
distinct physiological conditions. Subsequently, chlorophyll content prediction models were developed.
During the model construction, 3 sample set division methods, 5 data preprocessing methods, and
5 machine learning algorithms were systematically compared. Results of medical mulberry leaf classifica-
tion indicated that the support vector machine (SVM) models using random database (RD) with either raw
data or multiplicative scatter correction (MSC) for sample partitioning-specifically, the RD-RAW-SVM
and RD-MSC-SVM-achieved the best R? values of 0. 954 on the test set. Confusion matrix analysis revealed
that the classification accuracies for healthy, infested, and shaded leaves were identical across the two dif-
ferent models, yielding 96%, 93%, and 98%, respectively. Nutrient-deficient leaves correctly classified
with accuracies of 96% and 97% in the two models. For chlorophyll content prediction, the partial least
squares (PLS) model using RD combined with baseline correction (BC)-specifically, RD-BC-PLS-demon-
strated optimal performance, with a testing set R* of 0. 895 and root mean square error (RMSE) of 3. 461.
Additionally, weight analysis identified two critical wavelengths (505 nm and 734 nm) contributing maxi-
mally to chlorophyll content prediction, enabling the derivation of novel spectral indices. Comparative
evaluation with 19 conventional vegetation indices revealed that the red-edge normalized difference vegeta-
tion index (NDVI705) and the newly developed MFD734-505 exhibited equivalent predictive efficacy for
chlorophyll estimation, with a testing set R® of 0. 864. This integrated modeling framework provides an
important foundation for the precise monitoring and intelligent management of factory-based medicinal
mulberry cultivation.
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