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Obtain rice leaf samples

v

Acquire laser-induced breakdown spectroscopy (LIBS) data of the rice leaf samples

Measure a true copper (Cu) content y in the rice leaf samples by using inductively
coupled plasma mass spectrometry (ICP-MS)

Obtain a characteristic band with a highest correlation with the true content from the
spectral data by using a characteristic variable screening method

v

Quickly locate n Cu emission lines in the characteristic band

v

Use a simple linear regression (SLR) method to establish n SLR models of Cu emission
line intensity and Cu content of the test set samples, and obtain correlations R1, R2, ..., Rn
between the true Cu content y and predicted contents y1, y2, ..., yn

v
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v

107

Obtain a maximum correlation Ri among R1, R2, ..., Rn

v

108

Calculate a predicted Cu content yi based on an SLR model of Cu emission line
intensity and Cu content corresponding to the maximum correlation Ri

v

Use an exponential regression (ER) equation to establish n ER models of Cu emission
line intensity and Cu content of the test set samples, and obtain correlations Rel, Re2, ...,
Ren between the true Cu content y and predicted contents y1, y2, ..., yn
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v

110

Obtain a maximum correlation Rej among Rel, Re2, ..., Ren

111

Calculate a predicted Cu content yj of an ER model of Cu emission line intensity and
Cu content corresponding to the maximum correlation Rej

v

Use a multiple linear regression (MLR) method to establish n MLR models of Cu
emission line intensity and Cu content of the test set samples, and obtain a correlation Rd
between the true Cu content y and a predicted content yd;
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oo

v

113

Calculate the predicted Cu content yd based on an MLR model of Cu emission line
intensity and Cu content corresponding to the correlation Rd,;

v

Establish a linear regression model of test multi-equation combination predicted content
and true Cu content by using a linear regression method by taking Cu contents yi, yj and yd
as an input vector and the true content y as an output vector
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v

115

Determine a Cu content based on the linear regression model of multi-equation
combination predicted content and true Cu content
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Sample obtaining module

y

202

LIBS data acquisition module
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203

True Cu content determination module

204

Characteristic band determination module

205

Emission line determination module

206

Cu emission line intensity-copper content SLR model
establishment module

207

First maximum correlation obtaining module

o)

~ 208

First Cu content calculation module

209

Cu emission line intensity-copper content ER model
establishment module

210

Second maximum correlation obtaining module

211

Second Cu content calculation module

212

Cu emission line intensity-copper content MLR model
establishment module
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213

Third Cu content calculation module

214

Multi-equation combination predicted content-true Cu
content linear regression model establishment module
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215

Fourth Cu content calculation module
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