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visible / near infrared spectroscopy and variable selection

LK R

JIANG Shui-quan
(L 25 8 RE BB A R A Rl L VL3R B8

EONE |
SUN Tong
214174)

(Jiangsu Kaiyi Intelligent Technology Co., Lid., Wuxi, Jiangsu 214174, China)

BEABRSTL/Ea A ERRFPETRB T ELLR
Mo AR £ B A 3R 0B R 45 AR T B Y M (SSO) 4 A ik
EHFFEREE A TN AR 141 AN Fo 47 AN A2 ik
JE 0.3 m/s, A A USB4000 4 A 56 35 UM & K £ e 4f
AT/ asthiE. A NRAARBEEZZTHKR
(UVE) A=t 45 3L % (GA) 3+ 650~ 950 nm 3% B & B 49 5%
KL FHAARF L. AN AL FAER T R KM
(CARS) B %% 3k (SPA T K £ S —F 5k,
It B AR = (PLS) 7 i 4 A 3 B4 SSC ) £ 4
TR B, SF 55 R 46 K 5 0h T AR R i AT b A
R AW, 3T H-A SSC, 1 it 7 i GA # T UVE #
*.%F %45 % CARS £ F SPA 7 #%; GA-CARS &
GA-SPABA T ZRhBFFTERTHEGE - T BTk
% CARS & SPA, £ LR T 75 =¥ ,GA-CARS 7
HRAF A SRR B AT 3R L6 AR SSC #9 PLS A A 4
AREE A TR AR £ A S o A A 0.933 F= 0.824, K E
Fa TR 42 3 FARIR £ 5 B A 0.429% F= 0.670% , 1 4k 4E
ThiEE T PLSEA, B2 A KT EHS
1385 ANFHA T8 A b Rk K& FT4495.63%. W
& B, GA-CARS B4 & 5 % ik 7T vAH 205 i B4
SSC #93k k & &, 42 & T AL AL 69 A2 2 M o T A B,
KPR TR/ Eash: X FF; EFAERLETMREK
R AR Sk TR B Y M A

Abstract: Soluble solids content (SSC) is the main internal
quality index of navel orange, in order to detect the SSC of navel

orange by the combination of visible/near infrared spectroscopy
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and variable selection method, 141 samples of calibration set and
47 samples of prediction set were used. The transportation speed
of navel orange was 0.3 m/s. The visible/near infrared spectra of
navel orange samples were collected online by a USB4000 micro
spectrometer, Firstly, uninformative variable elimination (UVE)
and genetic algorithm (GA) were used to prescreen the wave-
length variables in the wavelength range of 650 ~950 nm, then
competitive adaptive weighted sampling (CARS) and successive
projections algorithm (SPA) were used to further screen the
wavelength variables. Furthermore, partial least squares (PLS)
method was used to establish the online prediction models of SSC
of navel orange, and these prediction models were compared with
the prediction model established using original spectra. The
results indicate that, for SSC of navel orange, GA method is
better than UVE method in pre screening, while CARS method is
better than SPA method in variable selection. GA-CARS and GA-
SPA combined variable selection method is better than the corre-
sponding single variable selection methods CARS and SPA. GA-
CARS method obtains the best results for SSC of navel orange a-
mong the above variable selection methods, with the correlation
coefficients of PLS model of SSC of navel orange in calibration
and prediction set of 0.933 and 0.824 respectively, and the root
mean square errors of calibration and prediction set are 0.429%
and 0.670% . respectively. The performance of GA-CARS-PLS
model is better than that of PLS model established by original
spectra, and the number of modeling wavelength variables
reduces from 1 385 to 78, only accounting for 5.63% of the num-
ber of original wavelength variables. In conclusion, the combined
variable selection method of GA-CARS can effectively screen the
wavelength variables of SSC of navel orange, and improve the
stability and prediction accuracy of the prediction model.
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Figure 1 Schematic diagram of on-line visible/near

infrared spectrum detection system
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Table 1 Main statistical results of soluble solids content

in navel orange samples
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Figure 2 Visible/near infrared spectra of all navel

orange samples
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Figure 3 Results of UVE analysis of SSC in navel oranges
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Figure 5 Distribution of selected wavelength variables
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Figure 6 Distribution of selected wavelength variables
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Table 2 The results of PLS regression of SSC of navel oranges on different variable selection methods
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