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Research on Non-destructive methods for soluble solid content detection of

astringent persimmon based on near-infrared hyperspectral technology
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Abstract: This study collected the near infrared (NIR) hyperspectral
images of 150 astringent persimmons. with the spectra are in 900~
1700 nm. Monte Carlo-uninformative variable elimination ( MC-
UVE) algorithm and successive projections algorithm (SPA) were a-
dopted to the optimization of wavelengths obtained from the region of
interest (ROD). Eight wavelengths were selected by MC-UCE-SPA.
928. 05, 1 112. 72,
1 402.42, 1 453. 06 and 1 547. 69 nm,

These feature wavelengths were 924. 69,
1270.91, 1 365. 3,
respectively. The spectral reflectance of the 8 feature wavelengths
were applied to establish the detective model for the soluble solid
content (SSC) of persimmon by partial least squares regression
(PLSR) method. The correlation coefficient and root mean square er-
ror of prediction set are 7, =0.942, RMSEP=1.009 °Brix. The re-
sults indicated that MC-UVE-SPA could effectively extract the char-

ESTB MEE HRBFIE 4 (45 :2017J05041) 5 47 4 A Ak K 2%
IR AR 55 B H A S A RUEFE & (5 :612014017)
EEF N B (1987—) A AR AR I 1L,
E-mail: dfjie@mail.hzau.edu.cn

Y HHE:2017—08—03
52

acteristic information related to the SSC and develop a better predic-
tive model with fewer wavelengths. This work can provide technical
support and research basis for the nondestructive detection, grading
and processing equipment for persimmon quality.

Keywords: NIR hyperspectral imaging; SSC; persimmon; non-de-

structive detection
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Figure 1 Schematic diagram of NIR hyperspectral

imaging system
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Figure 2 The spectra of the samples obtained from the
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ROI in the NIR hyperspectral images
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Table 1

The measurement of the SSC and physicochemical

parameters
FEA R FEh/g mE/mm  JK/cm  FEE/ Brix
e /ME 118.9 40.90 20.90 12.30
R N ! 188.5 51.50 24.60 25.50
A
S 146.9 45.60 22.60 17.40
PR 7 2 14.9 2.80 0.78 2.92
i /ME 122.7 41.40 20.90 12.50
N KAl 186.1 52.90 24.80 25.50
o) 4
SEHE 149.2 46.00 22.60 18.70
bR Jr 2% 15.8 2.60 0.90 3.01
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Figure 3 The distribution of the RMSE with different
variables selected by SPA
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Figure 4 The stability distribution of variables processed
by MC-UVE
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Table 2 The results of different wavelength optimization

methods
. WREW  ABUE Bl o
- K¥H  r. RMSEP  r,. RMSEP
Raw-PLS 205 0.976  0.628  0.946  0.965
SPA-PLS 10 0932  1.059  0.914  1.211

MC-UVE-PLS 120 0.973 0.662 0.950 0.934
MC-UVE-SPA-PLS 8 0.952 0.885 0.942 1.009
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Figure 5 Scatter plot of predicted versus measured SSC
obtained by MC-UVE-SPA-PLS
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