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Image-based Determination of Plum
“Tsuyuakane” Ripeness via Deep Learning
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Abstract

We determined the ripeness of plums (“Tsuyuakane™) from images with combined object detection by using a single-shot multi-
box detector (SSD) and a convolutional neural network (CNN). From June to July 2018 we obtained digital images and movies to
characterize changes in the fruits on Tsuyuakane trees: 443 images were used to train the SSD in fruit recognition, and 5823 imag-
es were-used to train the CNN for ripeness classification. The pictures were subsequently classified into five groups based on fruit
ripeness, with the resulling classification accuracy at 94%. Subsequent training of the CNN with 366 images originally withheld
from SSD training resulted in an increase of ripeness classification accuracy to 96%. These results suggest that this deep-leaming
method can be utilized to determine fruit ripeness based on training with sequential images depicting fruit growth.
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