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Automatic Thinning Selection Based on 3D Grape Bunch Reconstruction

Takuma Yamasaki” Sei Ryo” Kota Tadokoro® Yuzuko Utsumi’ Yuka Miwa® Masakazu Iwamura "

T Osaka Metropolitan University 1-1 Gakuen-cho, Naka, Sakai, Osaka 599-8531, Japan
I Local Incorporated Administrative Agency Research Institute of Environment, Agriculture and Fisheries, Osaka
Prefecture 442 Shakudo, Habikino, Osaka 583-0862, Japan
E-mail: T 1 sc24951c@st.omu.ac.jp,

Abstract Berry thinning in table grape production is a crucial operation that reduces the number of grapes before growth to promote berry
enlargement and bunch shaping. However, the complex judgment criteria and need for quick decision-making make it extremely time-
consuming for inexperienced workers to master this skill. To assist farmers in learning berry thinning expertise, this study proposes a system
that performs 3D reconstruction of grape bunches and automatically identifies optimal berry selection for thinning. Conventional depth sensor-
based and image-based 3D reconstruction methods have proven impractical in field environments due to lighting variations and the textureless
surface characteristics of grape berries. Therefore, we propose a novel 3D reconstruction method for grape bunches combining 3D Gaussian
Splatting with Random Sample Consensus (RANSAC)-based sphere detection. Furthermore, combinatorial optimization using genetic
algorithms is applied to the estimated berry positions, automatically determining which berries to thin by maximizing inter-berry distances.
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