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Visualized determination of moisture content in Pleurotus eryngii during
drying process based on hyperspectral imaging technology

SONG Zhen, JI Chang-ying, ZHANG Bo
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract:  The hyperspectral imaging technology combined with image processing technology was applied to achieve
rapid and nondestructive detection of moisture content of Pleurotus eryngii and visualization of moisture content distribution.
The hyperspectral images of 240 Pleurotus eryngii samples in different drying periods were obtained in the range of 358-
1 021 nm. The threshold segmentation method was used to separate Pleurotus eryngii sample regions from the background
regions in the images, and extract the mean spectral data of Pleurotus eryngii. Five and ten characteristic wavelengths were
selected by successive projection algorithm (SPA) and stability competitive adaptive reweighted sampling ( SCARS) , re-
spectively. Principal component analysis method was used to obtain the first two principal component images PC1 and PC2
of Pleurotus eryngii. Sixteen texture features of principal component images PC1 and PC2 were extracted based on gray-level
co-occurrence matrix( GLCM ). Finally, moisture content prediction models for spectral features, texture features and fusion

features were established by using partial least squares

7S B A . 2018-07-16 (PLS) and least squares support vector machines ( LS-
ESTE /T8 T A% 0550 H (SBE2015310266) 5 1T 3545 F1 8% SVM). Results showed that texture features were less cor-
Rl 4 15 H ( BK20140729) related with moisture content than spectral features, the
VEERN R H(1994-) 3 INAISHA e BE5E T h spectral feature model SCARS-LS-SVM had the best pre-
AT N T 540 | (E-mail ) 15852901048@ 163.com diction effect, and the determination coefficient of predic-

BIUEE I K9, (E-mail ) chyji@ njau.edu.cn tion set (R™) was 0.975, root mean square error of pre-
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diction set (RMSEP) was 3.712, residual prediction deviation (RPD) was 3.211. Therefore, based on the SCARS-LS-

SVM model, the moisture content distribution of Pleurotus eryngii samples was visually displayed in different colors, and the

moisture content distribution was visualized.
Key words:
reweighted sampling (SCARS) ; visualization
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Fig.2 Spectral curves of Pleurotus eryngii sample region and

the background region
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Fig.3 Hyperspectral image segmentation process of Pleurotus eryngii
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Table 1 The prediction results of moisture content of Pleurotus eryngii by different models
ey 8 o SIS
RN Ty 1k AR R
R’ RMSEC(%) R RMSEP(%) RPD

FS-PLS 555 0.982 2.491 0.961 5.221 2.041
SPA-PLS 5 0.978 2.794 0.973 4.305 2.518
SCARS-PLS 10 0.980 2.612 0.975 4.251 2.601
FS-LS-SVM 555 0.989 1.884 0.968 4.501 2.235
SPA-LS-SVM 5 0.979 2.704 0.979 3.917 3.150
SCARS-LS-SVM 10 0.982 2.493 0.982 3.712 3.211
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Table 2 The prediction results of moisture content of Pleurotus eryngii based on texture feature models
o ) AU A
RRVHENT Ty vk AT
R? RMSEC(%) R RMSEP( %) RPD
SUHRFE-PLS 16 0.875 6.312 0.791 7.685 1.843
LUHAFAE-1.S-SVM 16 0.870 6.702 0.788 7.955 1.771
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Table 3 The prediction results of moisture content of Pleurotus eryngii based on fusion feature models

B } g fudiES
TR Ny T vk AL
R? RMSEC( %) R’ RMSEP( %) RPD
SCARS i 3 1 + 50 BRASAE-PLS 26 0.981 2.600 0.973 4.304 2.502
SCARS LI + B AFE-LS-SVM 26 0.985 2.174 0.976 4.102 2.701
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Table 4 The prediction results of moisture content of Pleurotus er-

yngii by SCARS-LS-SVM model under different drying

conditions

1 40 5 0.982 3.875
2 40 7 0.975 4.012
3 40 10 0.980 3.914
4 50 7 0.985 3.772
5 50 10 0.983 3.896
6 60 5 0.974 3.975
7 60 7 0.975 3.905
8 60 10 0.969 4.121
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Fig.9 Visualization of the moisture content of Pleurotus eryngii
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