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Three-dimensional (3D) plant reconstruction from point cloud data provides a powerful approach for quantitative analysis of plant architecture, but
efficient processing of large-scale datasets remains a significant challenge. Here, we present 3DAnalyzer, a Windows-based software platform for
automated processing, segmentation, visualization, and trait extraction from high-resolution 3D point clouds acquired using SICK laser scanners
integrated into the PlantScreen™ system 3D Analyzer combines Al-driven segmentation with species-specific and generalized deep learning
(DL) models to support analysis of soybean, maize, and a broad range of additional plant species. 3DAnalyzer performs fully automated leaf-
level reconstruction and generates detailed morphological descriptors, including leaf area, projected area, inclination angle, and leaf area index,
together with canopy-scale metrics such as digital biomass, height maps, and 3D convex hull volume. Validation of the automated processing
pipeline with artificial sugar beet plant (Bomer, |. et 2024) demonstrated high accuracy, with mean absolute errors of 3.30% and 2.90% for leaf
area and projected leaf area, respectively. Designed for high-throughput workflows, the SW provides an integrated environment for point cloud
preprocessing, Area of Interest (AQI) assignment including automated spatial clustering to isolate individual plants within the AOI, quality control,
trait computation, visualization, and data export., 3DAnalyzer facilitates scalable extraction of structural plant traits across diverse species and
enabling rapid and reproducible analysis of complex plant architectures.

Figure 1: RGB image of 3D printed reference model for sugar beet (a) (b) scanned 3D point
cloud, and (c) 3D instance segmentation.
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The General model demonstrates cross- A

species adaptability, successfully extracting
per-leaf traits from soybean and multiple
maize plants within a single AQI, without
model retraining.
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Figure 5: Cross-species results using the General (multi-crop) model: (a) per-leaf segmentation of maize plants and (b) maize canopy height map for multiple maize plants within single AOI; (c) per-leaf segmentation (Left)
and height map (Right) of a soybean plant, (d) per-leaf segmentation and height map of a pepper point cloud.
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