3D Shape Reconstruction of Plant Roots in a Cylindrical Tank From Multiview Images o F L R
—Reconstructing 3D shape of live plant roots in water in the wild—
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Input Images Mapping Pixels on Voxels and Merging Multiview Voxels Results Overlaid on the Input Images
* licorice (Glycyrrhiza) e  Mapping pixels on voxels
 hydroponic tank (transparent Poly(methyl methacrylate) e for each view
(PMMA) , 2180mm, t=5mm)  finding the closest ray from a voxel
36 views, fixed camera, manually controlled rotation * inverse mapping from voxel to pixel
* RBF interpolation in every 10 voxels
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Calibration 1 Calibration2 Ray Tracing with Refraction i
* intrinsic / extrinsic camera parameters, lens distortion, * scale /tank coordinate system estimation * rays start from the view point and pass through pixels | &/75 e
undistorted images * extract the tank contours by the graph-cut algorithm * two-fold refraction: air-tank, tank-water
e SfM (metashape) * fit the generated tank silhouette by PN * irregular rays are excluded for better reconstruction A1k
* mask out submerged parts the chamfer matching with M-estimator T2 o near the edge e i - i
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BEEESSESSSESS N 3D shape of root in water was reconstructed from roughly
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Root Phenotyping Researches e Telephoto lens, 2m apart * 3D root phenotyping for improved carbon * M. Pineros et al. Evolving technologies for growing,
e X-ray CT, MRI e optical correction tank sequestration, S. Liu, C. Cotter, U. Georgia, 2019 Imaging, and analyzing 3D root system architecture of
O T [ g * magnetically interfaced and computer controlled * maize crop plants. Journal of Integrative Plant Biology, 2016.
* RootReader3D (Java+Iimagel)—R. T. Clark (Cornell) et al.: r.otatlon table T . unear.thed and dried hard + scafold :[O eep B @ I =g
Three-Dimensional Root Phenotyping with a Novel ) Ilghti‘?ickgrnd * 2800 images per plant the root’s natural ey mye™
Imaging and Software Platform, Plant Physiology, 2011. R shape j !
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