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Reconstructing 3D shapes from data captured by vision sensors, segmenting 3D shapes into parts, and pre-
dicting future states of deforming 3D shapes are standard problems in computer vision and graphics. When
considering the shapes of 3D plants, these tasks are relevant to plant phenotyping and pose specific challenges
due to self-occlusion and spatial proximity between plant organs, which are often thin structures. In this talk,
I will present our recent work on analyzing the geometry of 3D plants by learning to infer a parameterized
representation of a plant from an input 3D scan. In addition to the plant’s branching structure, this represen-
tation contains parametric information for each plant organ, and can therefore be used directly in a variety of
tasks. In this data-driven approach, we train a recursive neural network with virtual plants generated using a
procedural model. After training, the network allows to infer a parametric tree-like representation based on an
input 3D point cloud. Our method is applicable to any plant that can be represented as binary axial tree, and
has been applied to chenopodium album plants.

Joint work with: Samara Ghrer, Christophe Godin.
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