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Fig.1 The device of NIR diffuse transmittance detection
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Table 1 The statistical results of soluble solids content of apple
B Samples Hdla gk Ei(bﬁ/ % EU;{E/ % S/ % fm&%%{ %

Data Minimum Maximum Average Standard deviation
S All 80 9.85 16.70 13.84 1.54
65~75 mm A4 Modeling 60 9.85 16.70 13.73 1.60
il £ Prediction 20 11.55 16.70 14.15 1.32
2R Al 80 8.75 16.85 13.44 1.74
75~85 mm A4 Modeling 60 8.75 16.85 13.41 1.70
i 4E Prediction 20 8.85 16.50 13.53 1.84
LAl 80 11.50 15.45 13.28 0.83
85~95 mm 4 Modeling 60 11.50 15.45 13.32 0.85
M4 Prediction 20 11.60 14.80 13.16 0.75
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Fig.2 Near-infrared spectra of three fruit sizes of apples
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Table 2 Modeling results of apple brix modeled for each of the three fruit size groups
1% WhELyrp
R/ mm e LVs R RMSEC R, RMSEP  RPD
Fruit diameter Preprocessing method !
Raw 11 0.968 0.398 0.866 0.698 1.89
6575 MSC 10 0.970 0.385 0.896 0.646 2.04
SNV 11 0.977 0.364 0.922 0.542 2.44
S-G V-1 Savitzky- Golag smoothing algorithm 12 0.969 0.389 0.871 0.652 2.02
Raw 10 0.980 0.337 0.979 0.389 4.73
7585 MSC 11 0.986 0.277 0.983 0.346 3.82
SNV 13 0.994 0.186 0.986 0.323 5.70
S-G V- Savitzky- Golag smoothing algorithm 11 0.988 0.298 0.983 0.377 4.88
Raw 9 0.910 0.351 0.904 0.337 2.23
8505 MSC 10 0.932 0.308 0.918 0.328 2.29
SNV 10 0.939 0.293 0.923 0.312 2.40
S-G -1 Savitzky- Golag smoothing algorithm 9 0.909 0.369 0.901 0.345 2.17
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Fig.3 Predicted scatter diagram of apple brix for fruit diameter 65-75 mm(A), fruit diameter 75-85 mm(B),
and fruit diameter 85-95 mm(C)
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Fig.4 Scatter diagram of fruit diameter 75-85 mm predicting fruit diameter 65-75 mm(A) and 85-95 mm(B)
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Fig.6 Spectra variables selected by SPA(A) and CARS(B)
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Effects of apple size on applicability of model for predicting content of
sugar based on near infrared spectroscopy
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LIAO Jun',ZHANG Yuxiang’,LIU Yande"*

LInstitute of Intelligent Mechanical and Electrical Equipment Innovation/School of Mechanical and
Electrical and Vehicle Engineering , East China Jiaotong University, Nanchang 330013, China;
2.Jiangxi Photoelectric Detection Engineering Technology Center, Nanchang 330013, China;

3. Automation College of Huaiyin Institute of Technology, Huaian 223003, China

Abstract The size difference of the fruit itself results in poor robustness and low accuracy of the mod-
el for predicting the content of sugar. Eliminating the influence of fruit size differences is of great signifi-
cance to improve the accuracy of fruit sorting models. The NIR spectra of apples with different fruit diame-
ters were collected by an online NIR spectroscopy detection device, and the partial least squares (PLS)
models of the content of sugar in apple (SSC) were established after various pre-processing of the spectra.
The modeling sets in the diameter of apple fruit group with 75-85 mm were used to predict the prediction
set samples in the diameter of apple fruit group with 65-75 mm and 85-95 mm, respectively. The modeling
and prediction sets in the diameter of apple fruit group with 65-75 mm, 75-85 mm, and 85-95 mm were
used as the modeling and prediction sets of the mixed size model for predicting the content of sugar in ap-
ple, respectively. The model was simplified by using the feature spectral selection algorithm. The correla-
tion coefficient R, was increased from 0.805 to 0.943, the root mean square error value RMSEP was re-
duced from 0.778 to 0.480, and the RPD was increased from 0.96 to 3.05 compared with the optimal set of
model for predicting the content of sugar in apple established when the modeling set and the prediction set
had different fruit diameters. It is indicated that simplifying the general model established can reduce the ef-
fects of apple size on the model for predicting the content of sugar in apple and improve the prediction per-
formance of the model.

Keywords apple; near-infrared spectroscopy ; mixed-size model; size difference; ruit grading; non-
destructive testing
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