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Abstract: The pear “Le Lectier”, which is a specialty product of Niigata Prefecture, is valued by its appear-
ance quality due to demand for gifts. The grade of Le Lectier is determined by the quality of the appearance
regulation that is set as the shipping standard by Niigata Prefecture. Currently, this grading is done visually
by the farmers themselves. As a result, differences in judgment results among farmers and the burden on
farmers have become issues. Therefore, this study aims to develop an alternative grading system for farmers
visual inspection. We have ever developed a one-stop inspection system from pear images to appearance
deterioration classification, where deterioration of appearance is detected by statistical texture features and
the detected deterioration is classified as one of several factors by a convolutional neural network. In this
paper, we implement the system in a cloud computing environment as a service. Using this service, farmers
can inspect the appearance of Le Lectier by using a tablet device even in their limited working spaces.
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Table 1 An example of pear shipping standards.
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Fig. 1 Example of pear deteriorations.
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Fig. 2 Example of GLCM calculation (r = (1), 6 = (90°)).
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Fig. 3 Example of pear images.
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Fig. 4 Overview of the proposed method.
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Fig. 5 Pear contour extraction.
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Fig. 6 Example of block images.
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Fig. 7 Example of labeling process.
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Table 2 Data set of appearance deterioration.
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Table 3 Classification results by CNN.
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Fig. 8 Service overview.
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Fig. 10 Comparison of proposed service and human annota-

tion.
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