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Determination of SSC content in single grape based on NIR combined

with wavelength selection
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Abstract: The soluble solid content (SSC), one of the important
index for evaluating the qualities, in a single grape were measure
real-timely and non-destructively in this study, This might help to
improve the management of the fruits as well as prolong their storage
time, satisfying the needs of different customers. The near infrared
(NIR) spectra of grapes was detected by using a hand-held NIR spec-
trometer, wavelength ranging from 950 to 1, 650 nm. Based on par-
tial least squares (PLS) data, the prediction model for SSC content

in grapes was established. In order to reduce redundancy and unin-
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formative variables while increase prediction accuracy and stability of
this model, sensitive wavelength variables were selected by unin-
formative variable elimination (UVE) and random frog (RF), re-
spectively. The results showed that the SSC predictive model estab-
lished by RF-PLS is better than the ones done by full-spectrum PLS
and UVE. R? , R?, and R}of RF-PLS were 0.960 5, 0.933 4 and
0.930 4, and RMSEC, RMSECV and RMSEP of it were 0.638 2,
0.829 9 and 0. 868 8, respectively. Our results showed that the
spectra based on portable NIR spectrometer could be successfully ap-
plied in prediction of SSC content in a single grape with high predic-
tion accuracy after wavelength selection for the model.

Keywords: grapes; soluble solids content; NIRS; random frog; unin-

formative variable elimination
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Table 1 Statistics of SSC reference value in the data sets
g g FEASL/ L/ SEHE/ e/ ERFR
- ™~ “Brix “Brix “Brix /%
LB 80 6.15~18.20 14.11 3.23 22.9
®IE4E 60 6.15~18.20 14.09 3.24 23.0
SRIES 20 6.80~17.85 14.15 3.26 23.0
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Figure 1 Raw spectra
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Table 2 Effects of different Preprocess methods for PLS model
AL By LVs RMSEC R? RMSECV R?Z, RMSEP R}
1D 9 0.679 6 0.955 3 1.103 7 0.884 3 1.082 5 0.885 0
13t D+SNV 9 0.629 4 0.961 6 1.037 9 0.897 9 0.965 2 0.909 9
13t D-+SNV+Mean Center 8 0.674 7 0.955 9 0.980 0 0.907 3 1.003 7 0.900 6
13t D-+MSC+ Mean Center 10 0.491 4 0.976 6 1.157 5 0.874 4 0.849 6 0.931 2
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Figure 2 Variable selection by UVE
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Figure 3 Variable selection by RF algorithm
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Figure 4 Characteristic wavelength selection of two methods
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Table 3 The results of models

ik LVs RMSEC R?! RMSECV R? RESEP R}
PLS 8 0.674 7 0.9559 0.980 0 0.907 3 1.003 7 0.900 6
UVE-PLS 7 0.6415 0.9601 0.853 4 0.929 5 0.899 8 0.924 6
RF-PLS 7 0.63820.9605 0.829 9 0.933 4 0.868 8 0.930 4
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