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Fig. 2 The original spectra of “Skiranui Tangerine” fruit
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Table 1 Statistical measurement results of SSC
of “Skiranui Tangerine” fruit
Sample type Min Max Average SD Vi:::;“;/z
Calibration set(110) 1.8 19.3 14.99 1.344 8.97
Prediction set(36) 12.3 17.8 14.94  1.253 8.39
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Table 2 The effect of different pretreatment
methods on PLS Modeling results

Pretreatment Calibration set Prediction set
method Re RMSEC Ry RMSEP
Raw 0. 879 0.638 0. 856 0.643
S-G 0. 895 0.597 0. 862 0.626
1st derivatives 0. 947 0.429 0. 837 0.682
Base line 0.911 0.551 0. 889 0.568
SNV 0.913 0. 546 0. 878 0.595
MSC 0. 899 0.586 0. 895 0.553
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Table 3 Modeling results and comparison of different PLS

Method ~ Vriable Re  RMSEC Ry RMSEP
number
PLS 491 0. 899 0. 586 0. 895 0.533
MWPLS 26 0. 894 0. 600 0. 883 0. 596
GA-PLS 94 0.967  0.340  0.956  0.380
SPA-PLS 8 0. 874 0. 650 0. 820 0.711
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Fig. 7 Comparison of predicted values and measured values of
“Skiranui Tangerine” fruit in calibration set and predic-

tion set by GA-PLS model
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Establishment and Optimization of Online Model for Detecting Soluble
Solids Content in Hybrid “Skiranui Tangerine” Citrus

OUYANG Ai-guo, WU Ming-ming, WANG Hai-yang, LIU Yan-de*
Institute of Optical and Electrical Machinery Technology and Application, School of Mechanical Engineering, East China
Jiaotong University, Nanchang 330013, China

Abstract It is of great importance to detect soluble solids content (SSC) of online testing in hybrid “Skiranui Tangerine” citrus
by using near-infrared diffuse transmittance spectra. In order to lay a good foundation for accurate and rapid online classification,
this study focuses on the influence of variable methods on soluble solids content in hybrid “Skiranui Tangerine” citrus. We se-
lected the random shape hybrid “Skiranui Tangerine” citrus with segments inside as the research object. In spectral range of 560
~930 nm, the calibration models were developed based on partial least squares (PLS) in this experiment. Firstly, different pre-
treatment methods such as Savitzky-Golay, the first derivative and so on were compared with PLS Modeling results. Then mov-
ing window partial least squares (MWPLS), genetic algorithm (GA) and successive projections algorithm (SPA) were employed
to improve the predictive models. After comparing the results, light scattering can be effectively eliminated by the multiplicative
scatter correction (MSC). Moreover, fewer variables and model optimization were carried out with GA. The best calibration
model obtained with GA-PLS method had the correlation coefficient of prediction (Rp) of 0. 956, the root mean square errors of
prediction (RMSEP) of 0. 380, the correlation coefficient of calibration (R¢) of 0. 967 and the root mean square errors of calibra-

tion (RMSEC) of 0. 340. The experiment showed that online detection of SSC of “Skiranui Tangerine” is completely feasible.

Keywords Hybrid “Skiranui Tangerine” citrus; Near-infrared diffuse transmittance spectra; Online detection; Soluble solids

content; Variable selection
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