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A Proposal for a Crop Volume Estimation Methods Using Photogrammetry
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Abstract

In recent years, the use of 3D data in agriculture has attracted much attention. Photogrammetry, which can construct
3D point clouds from 2D images alone, has the advantages of non-contact and non-destructive measurement of objects,
faster model generation, and lower implementation costs compared to laser scanning. The 3D point cloud constructed
by photogrammetry has three-dimensional information that is not available in 2D and is expected to be used for crop
volume estimation for yield prediction. However, there are issues such as the difficulty of estimating volumes directly
from point clouds due to the boundaries being vague in the images. In addition, in the case of weighing the volume of
only the fruit portion of a crop, it is difficult to automatically extract only the fruit portion from the constructed 3D
point cloud. This is because the object detection and segmentation models for 3D point clouds are in the early stages
of development, compared to the learning models for 2D images. This study shows that an alpha-shape can be used to
recover the surface shape of a 3D point cloud constructed using photogrammetry from a video image of a vineyard and
to estimate the volume of the field with high accuracy. Furthermore, this study proposes a method of estimating the
volume by constructing a 3D point cloud for a fruit cluster from the field image. This method uses a semantic
segmentation model for 2D images, creating a mask image of only the fruit cluster which the volume will be estimated

from the field image, and adding it into the input when constructing the point cloud during the photogrammetry.
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