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MotivationMotivationMotivationMotivation
• How do I know the quality attributes of How do I know the quality attributes of How do I know the quality attributes of How do I know the quality attributes of 

my potato harvestmy potato harvestmy potato harvestmy potato harvest?

• Prediction of future y values given  

future x values

• Chemical analysis are time consuming 

and expensive

•NIRS data for n potatoes

• p large

•The x-variables may be highly correlated

MethodologyMethodologyMethodologyMethodology
Regression methods

•PLSR
•PCR
•LS-SVM

LS-SVMPC

LS-SVMPLS

Reference values (Reference values (Reference values (Reference values (yyyy))))

NIRNIRNIRNIR spectraspectraspectraspectra

NIRNIRNIRNIR spectra of 220 flour samples made from potato spectra of 220 flour samples made from potato spectra of 220 flour samples made from potato spectra of 220 flour samples made from potato 

clones (400clones (400clones (400clones (400----2500 nm).2500 nm).2500 nm).2500 nm).
PredictionPredictionPredictionPrediction modelmodelmodelmodel

Testing
set

Training 
set 2

Training 
set 1

NIRNIRNIRNIR spectraspectraspectraspectra



ResultsResultsResultsResults

• PCR and PLSR outperform the LS-SVM method

•The LS-SVMPC and LS-SVMPC approach improved the performance in 

prediction of LS-SVM

•Frequently LS-SVM predicted any y-value as the mean of the y-values 

in the training set 

•Eleven potato clones with large starch content •Eleven potato clones with large starch content 

Final Final Final Final thoughtsthoughtsthoughtsthoughts
• These results suggest to using LS-SVM after 

initial PCA and PLSA

• PLSR performed better than PCR and LS-SVM

• More work is needed before LS-SVM can be 

used routinely.

MethodMethodMethodMethod

MSPEMSPEMSPEMSPE valuesvaluesvaluesvalues of  of  of  of  predictionpredictionpredictionprediction

modelsmodelsmodelsmodels

SS Starch Protein

PCR 1.63 26.41 1.92

PLSR 0.68 28.03 0.98

LS-SVM 1.65 28.41 0.51

LS-SVMPC 0.86 27.69 1.52

LS-SVMPLS 0.65 27.62 0.62




