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Prediction of soluble solids in Hami melon by CARS-SVM
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Abstract: Soluble solid content is one of the important indexes for
the internal quality analysis of Hami melon. In this study, the
prediction model of soluble solid content of Hami melon was es-
tablished by using near infrared spectroscopy combined with data
dimension reduction method. Compared with a variety of spectral
preprocessing methods, the second-order derivative was used to
process the original spectrum; the preprocessed spectral data
were combined with CARS and MC-UVE to extract the charac-
teristic wavelength, and the principal component analysis was

used to reduce the dimension; Finally, the spectral data of
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feature selection and feature extraction were used as the input
variables of support vector machine to establish the prediction
model of soluble solid content of Hami melon. The results
showed that the prediction model established by CARS + SVM
was the best, with the correlation coefficient of the model calibra-
tion of 0.981 4, and the correlation coefficient of the prediction
set was 0.900 2. This model could be used to accurately predict
the soluble solids of Hami melon.
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Table 1 Soil physical and chemical properties of Hami melon in field
. DR R DR AR AR AR A B/
T HEEA pHH
(mg * kg™ 1) (mg+* kg 1) (mg* kg 1)
Wi+ 6.8 126.42 267.52 41.91
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Table 2 Mass fraction of Soluble solids in Hami melon
. L AL Y ) i/ Brix
FEA FEA KL
FHE RKME RAME
BIE4E 108 13.9 15.9 12.5
SURIES 36 13.8 15.8 11.9
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Table 3 Prediction effect of different spectral pretreatment combined with PLS on soluble solids in Hami melon

BRI % S PC R. RMSEC R, RMSEP 4 B 5% 2% RPD
iy Pt 14 0.816 8 0.351 0 0.721 6 0.415 6 1.898 9
SNVT 14 0.734 0 0.435 8 0.720 0 0.374 3 1.892 1
SG-F- 1t 14 0.813 7 0.353 9 0.721 1 0.416 0 1.897 7
MSC 13 0.756 4 0.414 2 0.607 3 0.452 3 1.609 4
kRS 5 0.852 4 0.317 6 0.751'5 0.348 3 2.017 2
MA 14 0.816 8 0.351 0 0.721 6 0.415 6 1.899 0
H—1k 13 0.743 9 0.426 8 0.675 6 0.418 8 1.767 1
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Figure 2 Spectral stability diagram
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Table 4 Modeling and forecasting effect of SVM

combined with dimensionality reduction

. ®IESE o 4
Ab B 5 7
R, RMSEC R, RMSEC
MC-UVE 0.947 6 0.002 4 0.801 2 0.007 0
CARS 0.9814 0.0008 0.900 2 0.004 7
PCA 0.7923 0.0092 0.676 4 0.0119
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Table 5 Forecasting effect of modeling based on
Dimension Reduction and ELM
- IE 4 T 4
R. RMSEC R, RMSEC
MC-UVE 0.750 9 0.1651 0.746 4 0.232 3
CARS 0.7225 0.1895 0.6713 0.194 2
PCA 0.7759 0.1448 0.736 2 0.182 1
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Table 6 Modeling and forecasting effect of LSSVM com-
bined with data dimension reduction
. R4 ol 4
b 387
R. RMSEC R, RMSEC
MC-UVE 0.956 6 0.0034 0.8732 0.0087
CARS 0.906 3 0.006 8 0.878 9 0.008 8
PCA 0.8619 0.0057 0.7451 0.0110
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