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1.Computer Vision System (CVS)
2.Mespilus germanica

3. Ripening index (RPI)

4. Fresh Medlar (FM)

5. Ripe Medlar (RM)

6. Overripe Medlar (ORM)

7. Principal Component Analysis (PCA)

8. Multivariate Discriminant Analysis (MDA)
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Fig (1) Overall of designed CVS and image analysis method.
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Table (1) Physicochemical and color properties of medlar during cold storage.
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Table (2) Pearson correlation matrix for physicochemical and color variables of mangoes during storage and their ripening (values with one
asterisk (*) indicate significant differences (P < 0.05), values with two asterisk (**) indicate significant differences (P < 0.01), values with
ns indicate no statistically significant difference).
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Table (3) Relevant data of PCA results with physicochemical and color parameters.
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Table (4) Pearson correlation matrix for color characteristics of medlar during storage and their ripening (values with one asterisk (*)

indicate significant differences (P < 0.05), values with two asterisk (**) indicate significant differences (P < 0.01), values with ns indicate
no statistically significant difference).
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Table (5) Relevant data of PCA results with color parameters.
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Table (6) Confusion matrix for classification and results validation.
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Fig (2) Two-dimensional scatter plot.
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Abstract

Today, the computer vision system (CVS) has become an alternative to the visual inspection being
objective, consistent, rapid, and economical in various agricultural and food industry commodity
grading systems. A particular application of this technology is the estimation of ripening or the study
of the evolution of the maturity of several produce in order to improve storage conditions or to be able
to offer consumers better products. Short storage life of medlar fruit and its high susceptibility to
water loss and browning are the main factors limiting its marketability. The aim of this work was to
implement a straightforward and low-cost method at laboratory scale as an initial approach, in order
to determine the ripening stages of M. germanica by means of a CVS. In the current work, color
parameters obtained using a CVS were linked to establishing the ripening stages of M. germanica. To
classify the stages, a ripening index (RPI) was proposed, in which three stages were identified; unripe,
ripe and senescent. Two classifiers based on principle component analysis (PCA) and multivariate
discriminant analysis (MDA) were used to assess the applicability of the vision system. The color
parameters correlate correctly with the physicochemical changes which are considered the standard
method to evaluate the maturity of fruits. PCA made it possible to obtain classification rates of 92.11%
and 95.317 with and without physicochemical parameters, respectively. MDA was capable of
classifying medlar fruits in their correct ripening stage with 96.087 accuracy. The results obtained
showed that CVS developed for the study can be used as a useful non-invasive, efficient method for
the evaluation of the ripeness of medlar.
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