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Non-destructive detection of moisture content in gherkin using

hyperspectral imaging

Li Dan, He Jianguo, Liu Guishan, He Xiaoguang, Wang Songlei, Wu Longguo

(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: A near —infrared hyperspectral imaging technique was investigated for non —destructive
determination of moisture content in gherkin. Multiplicative scatter correction and Savitzky —Golay
smoothing were used to acquire the best pretreatment method in the spectral region between 900 nm and 1
700 nm. Optimal wavelengths were selected by regression coefficients of partial least —squares models.
Prediction models were developed based on partial least squares method in the full wavelengths and
optimal wavelengths. The results show that the best predictions are obtained with Savitzky —Golay
smoothing spectral. Models of optimal wavelengths are better than models of full wavelengths for
predicting the moisture content in gherkin, and the correlation coefficient and root mean square error of
calibration and validation models are 0.86, 0.90 and 0.111, 0.156, respectively. Therefore, it's feasible to
determinate the moisture content of gherkin using hyperspectral imaging technique.
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Fig.1 Hyperspectral imaging system
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Tab.1 Moisture contents of gherkin samples

Moisture contents/%

Average Average
Sample set Samples .
length/mm diameter/mm Max Min Mean SD
Calibration 60 124.74 25.30 95.39 94.37 94.93 0.21
Validation 20 127.28 27.33 95.40 94.45 94.94 0.33
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Fig.2 Raw spectra image
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Tab.2 Modeling results of different spectral
using PLSR methods

Calibration Cross validation Validation

Spectral type

R. RMSEC R, RMSECV R, RMSEP

Raw spectra 0.85 0.110 0.80 0.123 0.83 0.179

MSC 0.83 0.115 0.80 0.123 0.83 0.188
Savitzky—-Golay 0.86 0.106 0.81  0.120 0.89 0.161
MSC+ 0.84 0.113 0.80 0.124 0.84 0.179
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Tab.3 Modeling results of full wavelength and optimal wavelength using PLSR methods

Variable Calibration Cross Validation Validation
Spectral type
number R. RMSEC R, RMSECV R, RMSEP
Full wavelengths 252 0.86 0.106 0.81 0.120 0.89 0.161
Optimal wavelengths 7 0.86 0.111 0.81 0.121 0.90 0.156
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