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Construction of Nondestructive Prediction Model for Soluble Solid Content in Melon
Based on Hyperspectral Imaging

Zhang Wei
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Abstract: Soluble Solid Content (SSC) is the core index for evaluating melon quality, which directly determines its flavor and commercial
value. Traditional SSC detection methods have limitations such as destructiveness, low efficiency and strong subjectivity, which are difficult to
meet the needs of large—scale melon production and quality grading. Hyperspectral imaging technology integrates spectral information and
image information, and has the advantages of non—destructiveness, rapidity, accuracy and simultaneous detection of multiple indicators,
providing a new way for rapid detection of melon SSC content. Based on hyperspectral imaging technology, this paper systematically
elaborates the optical theoretical basis for its application in melon SSC detection, combs the core theoretical methods of spectral data
preprocessing and feature extraction, analyzes the principles and advantages and disadvantages of common modeling methods such as Partial
Least Squares (PLS), Support Vector Machine (SVM) and Artificial Neural Network (ANN), clarifies the theoretical implications of model
generalization ability control and evaluation indicators, and finally constructs a non—destructive prediction model for melon SSC content. The
research results can provide theoretical support and technical reference for non—destructive detection of melon quality, automatic grading and
post—harvest commercialization.
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