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Abstract

This paper is based on visible-near-infrared spectroscopy analysis technology combined with
random forest algorithm to achieve non-destructive testing of apple sugar content in different
producing areas. The study collects the spectral data of three apples from different origins through
the diffuse reflectance collection system and compares them with a variety of preprocessing me-
thods. The standard normal transformation is combined with partial least squares and random
forest algorithms to establish a general model for apple sugar content detection. The results show

that the correlation coefficient ( Rf,) and root mean square error (RMSEP) of the prediction set of
the model are 0.89 and 0.44, respectively. Compared with the partial least square method to
detect the correlation coefficient ( R; ) and root mean square error (RMSEP) of the model 0.85 and

0.47, both improved. The research expanded the prediction range of the single-variety model, com-
bined with the random forest algorithm to effectively improve the prediction robustness of the
model, which has good potential significance for the further realization of non-destructive testing of
fruit quality.
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Figure 1. Diffuse reflection experimental system diagram
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Table 1. System resulting data of standard experiment
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Figure 2. Mean sample spectrum
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Figure 3. The average spectrum of the sample after pretreatment
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Figure 4. PLS model prediction set sample results
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