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Investigation of deep metric learning for mobile application that classifies avocado ripeness
for end users.

Hayato Sugimoto*!, Rei Hamakawa*?

Abstract — It is said that the eating time of an avocado can be determined using the color, texture,
and firmness of the rind as indicators, but it is difficult to determine the eating time of an avocado with
high accuracy only for experienced users, which is a problem faced by end users of avocados. In this
study, we developed a deep learning model that classifies avocados into three classes (unripe, ripe, and
overripe) based on image input, and implemented a mobile application that can be run on a smartphone
equipped with the model. For the deep learning model, we investigated a classification method using
deep metric learning. Deep metric learning has achieved many successes in face recognition tasks. It
is considered useful when applying deep learning to datasets with small differences in image features
between classes and a small amount of data for each class, and the dataset we collected in this study
has the same characteristics. The model was able to classify the evaluation data with an accuracy of

89.77%.
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Fig.1 Overview of the method.
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Fig.4 Accuracy curve.
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Fig.5 Accuracy curve for reduced dataset.
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Fig.8 Ripeness Classification results.
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