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Abstract: In this paper, we describe a method for classifying avocado based on transfer learning and an
application system for consumers. It is necessary for consumers to determine the eating time of avocados
based on the color of the skin and other factors, but it is difficult for only skilled consumers to accurately
determine the eating time. In this study, we propose a method for classifying avocados based on the recent
development of deep learning technology and the widespread use of image capturing devices such as smart-
phones. Using an image of an avocado as an input, we construct a unique dataset and train a classifier to
discriminate between three classes: unripe, ripe, and overripe. The application system is developed as a
smartphone application, with an emphasis on being an application that can be easily handled by consumers.
In the evaluation experiments, the classification by the neural network using the features obtained from the
pre-trained model showed the highest accuracy in the two datasets created, indicating the usefulness of the
proposed method independent of the dataset. The developed application system was also highly evaluated
by the test subjects, demonstrating the usefulness of the system.
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Fig. 1 Method overview.
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Fig. 2 A method for extracting CNN features from VGG16.
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Fig. 4 Camera preview screen (left). Result screen (right).
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Table 2 The result of cross-validation: Restricted Dataset.
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Fig. 5 Confusion matrix: Restricted Dataset.
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Fig. 6 Confusion matrix: Non-Restricted Dataset.
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Table 4 Results of the questionnaire survey.
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