Authors: Ir. David Ooms (research assistant)1,  Prof. Dr. Ir. Rudy Palm2, Prof. Dr. Ir. Marie-France Destain1

1Mechanics and Construction Unit 

2Applied Statistics, Computer Science and Mathematics Department

Gembloux Agricultural University

2 Passage des Déportés

5030 GEMBLOUX

Presentation: poster

Title: Quality improvement of bulks of loose objects using a sorting optimization curve

The quality improvement of loose objects in industry and agroindustry involves either the rejection of foreign materials or the improvement of pure product by elimination of damaged, broken, discoloured, or differently unwanted objects. The sorting process uses a classifier whose parameters must be optimised to obtain a high quality product with minimum losses.

A binary classifier used for sorting can be optimized using a receiving operating characteristic curve (ROC, Fig. 1,A). Sensitivity is plotted against (1-specificity) by varying the decision threshold at the output of the classifier. ROC curves are widely used for medical applications. In such applications, costs of individual misclassifications can be introduced for the choice of an optimal operating point. However, another approach is needed for the sorting of bulks of loose objects where costs of individual misclassification are not relevant. Output quality and yield factors can be introduced into a sorting optimization curve (Fig. 1, B). Sensitivity and specificity are replaced by output quality and sorting yield. Therefore, the choice of an operating point for the classifier is associated with the prediction of these variables. If they are needed, quality or yield requirements can be set up easily on the sorting optimization curve. The uncertainty about the curve position may be estimated using the same methods as for ROC curves. The new curve can be applied to fruits, seeds, minerals, processed food and other bulk solids.
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Fig.1. Receiving operating characteristic curve (A) and sorting optimization curve (B) estimated for the sorting of seeds based on chlorophyll fluorescence using a Bayesian classifier
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