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Definition of harvestability of tomato fruit and its application to automatic
harvesting system
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The achievements of this study are four: (1) Definition and quantification
of harvestability, (2) Estimation of harvest efficiency based on harvestability, (3) Detection of
cutting point for crop harvesting, and (4) Proposal of agricultural robot considering versatility.
In (1), the occlusion ratio was 1dentified as a dominant factor in the harvestability from the
results of the harvesting experiment, and a quantification method was proposed. In (2), the number
of harvestable fruits and the time required for harvesting were estimated based on the results in
(1). In (3), this study proposed a cutting point detection method when adopting a harvesting method
different from (1) and (2). In (4), a platform for agricultural robot was proposed and harvesting
robot and monitoring robot were developed as the case study.
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(A) Recognition of strawberries
1. Semantic segmentation by deep learning

(B) Extraction of properties in fruit, calyx, and truss
1. Labeling, centroid detection and maturity classification of a fruit

2. Noise processing

2. Labeling and centroid detection of a calyx
3. Estimation of correspondence between the fruit and calyx
4. Labeling of a truss

)

(C) Detection of cutting point
1. Estimation of an unworkable arca
2. Detection of cutting point for fruit harvesting based on the centroid
point of the calyx corresponding to the fruit

3. Detection of cutting point for truss pruning based on the detected truss
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