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Fig. 2 The original hyperspectra of fresh peaches
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Fig. 3 The relative importance of spatial information of fresh peach hyperspectral images
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Prediction Model of Soluble Solid Content in Peaches Based on
Hyperspectral Images

YANG Bao-hua, GAO Zhi-wei, QI Lin, ZHU Yue, GAO Yuan
School of Information and Computer, Anhui Agricultural University, Hefei 230036, China

Abstract Soluble solid content (SSC) is a key factor to evaluate the flavor and quality of fruits. The feature extraction of
hyperspectral images provides the data basis and method path for the non-destructive estimation of the solid soluble content.
Previous studies have shown that fruit internal quality evaluation based on multi-spectrum, fluorescence spectrum, near-infrared
spectrum, and electronic nose has achieved good results. However, the lack of multi-feature fusion limits the accurate estimation
of fruit quality. Therefore, this study proposed a model based on stacked autoencoder-particle swarm optimization-support vector
regression (SAE-PSO-SVR) to predict the solid soluble content of fresh peaches. Firstly, hyperspectral images extracted
spectral information, image pixel information corresponding to different bands, and fusion information. Secondly, a universal
stacked autoencoder (SAE) was set up to extract the deep features of spectral information, spatial information, and space-
spectrum fusion information. Finally, the deep features were used as the input data of the particle swarm optimization-support
vector regression (PSO-SVR) model to predict the solid soluble content of fresh peaches. Among them, three hidden layer
network structures were designed for the SAE model with spectral information as input data, including 453-300-200-100-40,
453-350-250-150-50 and 453-350-250-100-60. Three network structures of hidden layer nodes were designed forthe SAE model
with image information as input data, including 894-700-500-300-50, 894-650-350-200-80 and 894-800-700-500-100. Three
hidden layer network structures were designed forthe SAE model with fusion information as input data, including 1347-800-400-
200-40, 1347-750-550-400-100 and 1347-700-500-360-150. The experimental results show that the models with SAE structures of
453-300-200-100-40, 894-800-700-500-100 and 1347-750-550-400-100 have the better estimation effect for spectral information,
image information and fusion information as input data of the SAE model, and the prediction accuracy of the model based on the
deep features of the fusion information was significantly better than that of the model based on spectral features or image
features. The SAE model with the structure of 1347-750-550-400-100 was used to extract the deep features of the fusion
information to estimate and visualize the solid soluble content of different varieties of fresh peaches. The results show that the

prediction performance based on the SAE-PSO-SVR model was the best (R* =0. 873 3, RMSE=0. 645 1). Therefore, the SAE-
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PSO-SVR model proposed can improve the estimation accuracy of solid soluble content of fresh peaches, which provide technical

support for detecting other components of fresh peaches.

Keywords Solid content; Hyperspectral image; Deep feature; Support vector regression; Peach
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