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Online detection of citrus sugar content based on visible
near-infrared reflectance spectroscopy
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Abstract: [Objective] To lower the complexity, improve the accuracy and reduce the damage of the detection process of citrus sugar
content. [ Methods] An online detection device for citrus sugar content is designed based on visible near-infrared reflectance spectroscopy.
With Jinniu Citrus as the research object, the modeling set and verification set are divided by sample set partitioning based on the joint x-y
distance (SPXY) classification method. The partial least square regression (PLS) modeling and detection effects after pretreatment are
respectively compared and analyzed by methods including multiple scattering correction (MSC), standard normal variation (SNV), and SG-
smoothing (SG) to determine the optimal pretreatment method. At the same time, a comparative study is conducted on the extraction of
feature bands from pretreatment spectral data using the successive projections algorithm (SPA), the competitive adaptive reweighted
sampling (CARS), and the random frog (RF) algorithm. Suitable feature wavelength points are screened out and the PLS prediction models
are established. [ Results] The PLS model established by screening out the 95 feature wavelength points using SG+MSC-+ CARS has the
best prediction performance. Its correlation coefficient of calibration (R.) and correlation coefficient of prediction (R,) are 0.913 and 0.881,
respectively, root mean square error of the calibration set (RMSEC) and root mean square error of the prediction set (RMSEP) are 0.274 and
0.207, respectively, and residual predictive deviation (RPD) is 2.114. [ Conclusion] This method effectively lowers the complexity of the

citrus sugar content detection process, improves the detection accuracy, and reduces the detection damage.
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Figure 1 Online detection device of citrus sugar content

based on visible near-infrared reflectance

spectroscopy
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Table 1 Statistical analysis of citrus sugar content
FEALE  FESVEC TXME/PBrix  fie KE/°Brix  fie/ME/°Brix
#HEAE 171 9.16 11.5 6.7
B E4R 57 9.36 10.6 7.8
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Table 2 Effect of MSC, SNV, SG and their combination
methods on the prediction accuracy of PLS model

of citrus sugar content
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SG-+MSC 0.887 0.313 0.828 0.256 1.783
SG+ SNV 0.891 0.308 0.812 0.259 1.713

JE b i HiE 22 SG+MSC T AL B S 1 % 3% B4 45 5
LA IR o R D 407 00, X AR 2 I 0k 016 33 80 32 A7 T 4k 3
S, EERS T I o 0 2 B R PR 4R = . SGHMSC AL FE R
N7 MY PLS BRI TN R B A AR L MR T IR AR OGS L 1
AR AR A RIS UE A b A TIINORS BE 4 S T 0.015 AN
0.095, RPD 2 15 T 0.313, # AR 4 FI 56 ik 4 1 35 7 fid 15t 25
S35 T 0.024 10.033, H L, ¥ SG+HMSCALA 1
i A B0
23 MEEERMNEEMNEL
2.3.1  HE T SPA Bk g 7 MR B WO AL R & 5
SPA B35 B U 18 die KU 4 RUECR 40 B AN R 4 AL A
RMSECV ZE Lt 3, [ 6 i 46 07 ik 1 A 25 A FRAE Dk K
SUTE A Y N A AR L L 7 N T s Ay A . T
SPA B3 S — Pl i 1 RRAE DY A e B Ik K A D KR
MR AR 52 B H A -, BB R 1 i KO/ INVHE T, AR 4
P A [ AN B A A5 A A 38 SR UE A M L B R 38 R TR B

B 284 | 20254 6 A | BR&BSHM

1001

TS

Transmittance/%

0 1’. e st o

400 500 600 700 800 900 1000
Bk

Wavelenfth/nm

B4 SG+MSC T4k 22 5 A% 43 JE =T Ui 2r 51 Se 3 B
Figure 4 Visible near-infrared spectrogram of citrus sugar

content after SG+MSC pretreatment
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