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Gannan navel orange based on visible-near infrared spectroscopy. Methods The designed visible-near infrared
spectroscopy detection system was used to detect the total acid content in 168 Gannan navel oranges. The 126
samples in the given Gannan navel orange were used as the modeling set, and the 42 unknown samples served as
prediction sets. In this experiment, a total of 481 wavelength points were studied and analyzed in the 400-880 nm
range of the spectrum band after removing the noise at the head and tail. The original spectral data were processed by
4 kinds of preprocessing methods including SG (Savitzky-Golay) smoothing method, multivariate scattering
correction method, standard normal variable method, and baseline offset correction method, and the optimal
pretreatment model was determined by PLSR mathematical model; then 5 kinds of algorithms including competitive
adaptive reweighted sampling (CARS), random frog (RF), genetic algorithm (GA), successive projections algorithm
(SPA) and principal component analysis (PCA) were used to extract characteristic variables and reduce the
dimensions of the data information, the partial least squares regression (PLSR). principal component regression
(PCR). least square support vector machine (LS-SVM) and multiple linear regression (MLR) prediction models of
total acid content in Gannan navel orange based on the characteristic variables were established. Result The
prediction effect of total acid content based on SG+GA+LS-SVM model was the best. The root mean square error of
prediction (RMSEP) value was 0.016, the prediction set coefficient of determination (R; value was 0.9834, and the
residual predictive deviation (RPD) value was 7.76. Conclusion It is feasible to realize the non-destructive
detection of the total acid content in the Gannan navel orange based on visible-near infrared spectroscopy, which can
realize the quantitative detection of the total acid content of Gannan navel orange combining with the
SG+GA+LS-SVM prediction model and can be used to evaluate the total acid content of Gannan navel orange.

KEY WORDS: visible-near infrared spectroscopy; non-destructive examination; total acid content; Gannan navel
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Fig.1 Detection principle of visible-near infrared spectroscopy
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Table 1 Statistics of total acid results in Gannan navel orange samples

A HEAL FeKAA/% Fe/ME % EIE % W2%/% bR 22 R
T IEAR 126 3.90 3.26 3.52 0.64 0.12 3.57
T4 42 3.76 3.27 3.54 0.49 0.11 3.01
39" 38] °
38 F
o 37F
& 37+ &
a g 6]
kﬂ% 25 L A @ 3.5+
ﬁﬁ : A g A
W 34| pcA* T 34¢ =
R < RMSEC=0.03 - i RMSEP=0.038
33 ¢ - R=0.9382 33l 4 R:=0.9295

3 2 1 1 1 1 1 1 1
32 33 34 35 36 37 38 39
SEREE/%

32 33 34 35 36 37 38
SRR EE%

H:a NEBRR S RN IES R, b N BB RATIES R,
B 2 PLSR B 5w i 45 A R 1 b 140 A 1 AN 0 &5

Fig.2 Correction and prediction results of total acid content in navel orange using PLSR mathematical model
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Table 2 Effects of PLSR model prediction of total acid content in
Gannan navel orange based on different pretreatment methods

MikR i k% R RMSEC  RZ RMSEP
Original spectra 481 0.9382 0.03 0.9295  0.038
SG 481 09530  0.027 09401  0.028
SNV 481 08510  0.047 07743  0.054
MSC 481 08510  0.047 0.7740  0.054
Bascline 481 0.8451  0.048 0.8730  0.041
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Fig.3 Extraction of characteristic wavelengths based on the CARS algorithm
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Table 3 Prediction results of total acid content in Gannan navel orange based on different mathematical models

EERE ST AR RZ RMSEC RPD R? RMSEP RPD
Raw+PLSR 481 0.9382 0.030 4.02 0.9295 0.038 3.77
SG+CARS+PLSR 12 0.9552 0.026 4.72 0.9620 0.023 5.13
SG+RF+PLSR 6 0.9406 0.030 4.10 0.9560 0.025 4.77
SG+GA+PLSR 39 0.9611 0.024 5.07 0.9730 0.019 6.09
SG+SPA+PLSR 5 0.9363 0.030 3.96 0.9564 0.023 4.79
SG+PCA+PLSR 7 0.9472 0.028 435 0.9504 0.027 4.49
Raw+PCR 481 0.9441 0.029 4.23 0.9347 0.029 3.91
SG+CARS+PCR 12 0.9560 0.025 4.77 0.9579 0.023 4.87
SG+RF+PCR 6 0.9430 0.029 4.19 0.9540 0.026 4.66
SG+GA+PCR 39 0.9572 0.025 4.83 0.9640 0.026 5.27
SG+SPA+PCR 5 0.9423 0.029 4.16 0.9534 0.022 4.63
SG+PCA+PCR 7 0.9440 0.029 4.22 0.9552 0.023 4.72
Raw+LS-SVM 481 0.9604 0.025 5.02 0.9540 0.025 4.66
SG+CARS+LS-SVM 12 0.9609 0.024 5.06 0.9684 0.020 5.63
SG+RF+LS-SVM 6 0.9414 0.030 4.13 0.9543 0.025 4.68
SG+GA+LS-SVM 39 0.9689 0.022 5.67 0.9834 0.016 7.76
SG+SPA+LS-SVM 5 0.9421 0.030 4.15 0.9584 0.022 4.90
SG+PCA+LS-SVM 7 0.9536 0.026 4.64 0.9579 0.023 4.87
Raw+MLR 481 0.9480 0.028 4.38 0.9424 0.030 4.17
SG+CARS+MLR 12 0.9581 0.025 4.88 0.9626 0.022 5.17
SG+RF+MLR 6 0.9430 0.031 4.19 0.9526 0.025 4.59
SG+GA+MLR 39 0.9689 0.022 5.67 0.9684 0.020 5.63
SG+SPA+MLR 0.9463 0.029 431 0.9566 0.023 4.80
SG+PCA+MLR 0.9502 0.027 4.48 0.9523 0.026 4.58
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