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Thickness Measurement of Green Soybean Using
Hyperspectral Imaging Technology

HUANG Min'*, WAN Xiang-mei*, ZHU Qi-bing®, ZHANG Min™
(1. Key Laboratory of Food Science and Safety, Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. Key Laboratory of Advanced Process Control for Light Industry ,Ministry of Education,Jiangnan University , Wuxi
214122 ,China)

Abstract: Thickness is an important index for the grade of green soybean. In this manuscript,
hyperspectral imaging technology was used to determine the thickness of two hundreds green
soybean. The hyperspectral reflectance images of the samples were acquired using hyperspectral
imaging system and the instrumental thickness values were measured by digital caliper. The range
of 400 ~1000 nm spectral information was preprocessed using multiplicative scatter correction
algorithm (MSC),standard normal variate algorithm (SNV) and derivation calculation algorithm,
respectively. Then, partial least squares (PLS) and multiple linear regressions (MLR) were used to

develop calibration and prediction model. Results show that optimal models are obtained by MSC
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coupled with PLS method,which the correlation coefficients of calibration set and prediction set

were 0.956 and 0.933 and the root mean square error is 0.59 mm and 0.70 mm,respectively. The

aboved results demonstrated that hyperspectral imaging technology is suitable for detection of green

soybean thickness e.

Keywords: vegetable soybean, hyperspectral images,thickness measurement , modeling
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Fig.1 Hyperspectral imaging system
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Fig.3 Curves of two green soybeans reflectance
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Tab.1 Statistics of thickness measurements for green
soybeans
T
10.77 1.72 6.89 2.03
10.77 1.72 7.07 2.01
9.85 2.53 6.38 1.91
3.2 PLS
PLS
, , PLS
, PLS
o 2 PLS °

Tab.2 Model results using PLS

9 0.958 0.60

MSC 8 0.956 0.59
MSC+ 5 0.957 0.59
SNV 7 0.952 0.63
SNV+ 5 0.952 0.62

0.931 0.74 0.929 0.73
0.932 0.74 0.933 0.70
0.930 0.75 0.930 0.72
0.934 0.73 0.934 0.73
0.924 0.78 0.929 0.71
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Tab.3 Model results using MLR
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