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Context : time monitoring and early detection of 
alternaria solani
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spectrometer

[350 – 2500]nm

Database :

42 plants 

7 varieties * 3 replicates * 2 groups 
(Inoculated / Control)

HAI 0h 18h 36h 96h 

~ 2000 spectra [p = 2151]



Data visualisation
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Data split
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Limits of PLSDA :
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Limits of PLSDA : detail per cultivar and HAI 
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Classification error (%) of PLSDA detailed by cultivar

Classification error (%) of PLSDA detailed by HAI



Problem statement

• Variability caused by HAI sub-classes problem?

• Time induced effect?
• Measurment
• Environment
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PLSDA2: predicting HAI-time points and 
health status altogether
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Time-constrained PLSDA

I T A P - Technologies & méthodes pour les agricultures de 
demain 9

• Calibrating with Y health status and HAI time-points

• Predicting only health status (with one column of B-coefs)

• Florian Wülfert, Wim Th. Kok, Onno E. de Noord, Age K. Smilde, 
Linear techniques to correct for temperature-induced spectral variation 
in multivariate calibration

~  An implicit orthogonalisation within the PLS model



Comparison of tc- PLSDA and PLSDA
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Comparison of tc- PLSDA and PLSDA
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C.E. (%) of tc-PLSDA detailed by cultivar

C.E. (%) of tc-PLSDA detailed by HAI

C.E. (%) of PLSDA detailed by HAI



EPO-PLSDA
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Comparison between PLSDA / EPO-PLSDA
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Comparison of MCE between PLSDA and EPO-PLSDA

Test confusion matrices



EPO-PLSDA: detail per cultivar HAI
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C.E. error (%) of EPO-PLSDA detailed by cultivar

C.E. error (%) of EPO-PLSDA detailed by HAI



Stability of the model and new contributions

I T A P - Technologies & méthodes pour les agricultures de 
demain 15



Conclusion
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• Discrimination problems in agriculture (phenotyping pathology)
= diffcult even in controled conditions

• Significant external variability sources, especially time induced
measurement effect > Studied effect

• Correction with EPO-PLS : other applications for transfer and 
correction method



Merci

Questions ?
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