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ABSTRACT: Objective To explore the rapid detection method for the classification index of Korla fragrant pears
by hyperspectral imaging technology. Methods Selecting the pears of picking period as the research samples, using
the color (¢"), hardness (with skin), and soluble solids content (SSC) as experimental indexes, the diffuse reflectance
spectra of the sample in the range of 900-1700 nm was collected by hyperspectral imaging system. The spectra of the
region of interest (ROI) were extracted and preprocessed. The methods of multiple scatter correction (MSC), standard

normal variable transformation (SNV), and their combined method with savitzky-golay (S-G) respectively was used.
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Partial least squares regression (PLSR) prediction model was established based on different preprocessing results, and
the correlation coefficient of validation (R,) and the root mean square error of validation (RMSE,) were used to
estimate the performance of the models. In order to further optimize the model, the competitive adaptive reweighted
sampling (CARS) algorithm was used to select the characteristic wavelengths, and the partial least squares regression
(PLSR) model and least squares support vector machine (LS-SVM) model were built to compare the modeling effect.
Results The combination of MSC and SG had the best preprocessing effects on spectral data. The results showed
that the LS-SVM model established by the CARS algorithm had the best effect. The correlation coefficient of model
predictive value and the standard values of the pear color, hardness, and SSC were 0.873, 0.908, and 0.916,
respectively; and the root means square errors were 0.375, 0.385 kg/mm? and 0.346%, respectively. Conclusion
Hyperspectral imaging technology can meet the requirements for the non-destructive detection of multi-quality
parameters of Korla fragrant pear.

KEY WORDS: hyperspectral imaging technology; Korla fragrant pear; color; hardness; soluble solids;

non-destructive detection
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Fig.l Schematic of hyperspectral image acquisition system
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Table 1 Standard value of each quality parameters of calibration set and validation set

K 25 e /M IFNEN A Fr i 22
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sk a
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Fig.2 Original reflection spectrum graph
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Table 2 Modeling results of each quality parameter of the samples
SUSEES 4 Titkb # R Re RMSEc Ry RMSEy
MSC 10 0.825 0.752 0.817 0.422
L SNV 10 0.812 0.751 0.803 0.468
BEEH a
MSC-SG 10 0.847 0.748 0.844 0.402
SNV-SG 10 0.836 0.737 0.822 0.484
MSC 8 0.852 0.357 0.834 0.438
SNV 8 0.818 0.399 0.821 0.522
T ) /(kg/mm?)
MSC-SG 8 0.874 0.352 0.823 0.417
SNV-SG 8 0.846 0.397 0.804 0.509
MSC 8 0.904 0.410 0.874 0.480
SNV 8 0.894 0.415 0.863 0.482
SSC/%
MSC-SG 9 0.915 0.314 0.902 0.301
SNV-SG 9 0.905 0.339 0.882 0.322
0.5 /N, Ry M 0.865 3215 0.873, RMSEy M 0.446 F&1IL 2 0.375,
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Fig.3 Spectral curves after MSC-SG pretreatment 0 10 20 30 40 50
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Fig.4 Trend of variation in the number of variables selected for CARS
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Fig.5 Trends of RMSECYV values in the process of CARS selection
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Table 3 Prediction results of different models based on the characteristic bands

- o . KEIESE IHUFSE
TR TS5 EHESH
Re RMSEc Ry RMSEy
Bt a’ (6.67x10% 1.26x10%) 0.882 0.382 0.873 0.375
CARS-LSSVM i J5 /(kg/mm?) (3.45x10% 2.47x10% 0.914 0.310 0.908 0.385
SSC/% (2.11x10°, 4.80x10%) 0.925 0.319 0.916 0.346
Bt a’ 9 0.871 0.347 0.865 0.446
CARS-PLSR 18 /(kg/mm?) 8 0.890 0.430 0.873 0.495
SSC/% 8 0.901 0.330 0.890 0.420
N R~0.882 RMSE _=0.382 2 B R ~0.914 RMSE ~0.310 . -
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Fig.6 Scatter plots of calibration set and verification set of LS-SVM modlefor each quality parameter
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