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Converting 3DGS-captured Plant to Asset-ready Mesh

Proposed
Method

Input: 3DGS Output: Mesh



Implicit method's output are heavy

Implicit
Methods

#Verts 1,856,309
#Faces 3,737,746

3DGS Captured Plant Output Mesh



-stimate Geodesic Distance Fields
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Down-sample

« Get sparse points O by down-sampling
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Measure distance to root

« Get sparse points O by down-sampling

 Get the geodesic distance to
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Determine leat apexes

« Get sparse points O by down-sampling

« Get the geodesic distance to root ()

Leatavex | o Check neighbors to find leaf apexes @

Local maximum
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Determine leat apexes

« Get sparse points O by down-sampling
« Get the geodesic distance to root ()

« Check neighbors to find leaf apexes @
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Get Apex-Root pathes

Get sparse points O By down-se

Get ti@-geodesic dis

Check neighborsXo

" GET Ln:%aths
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L eal-stem Segmentation

il

)j =—» Shared Path
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O Leaf Point
@ Shared Stem Point
@ Leaf Tip © Root




L eal-stem Segmentation

Some points are misclassified as

False ||
Positive ||

True Leaf Base

@ Shared Stem Point @ Leaf Point @ Leaf Tip QO Leaf Base



Find real leaf base

Radius is computed farthest distance from center (leaf points).
has the smallest distance.




Tip Grouping tor complicated leaves

 We group tips to where triangle inequality is unsatisfied.

iued paJeys




Tip Grouping tor complicated leaves

Inequality of Triangle is used to group leaf tips.

£7 Good

,,“l(j Triangle Degenerated

///l Triangle




Automatic Segmentation

Leaves are well segmented now.
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Manual Segmentation

Manual fallback is also possible.

Drag Tool X8

¥ Segments Manager:
= Kslease co selscC pacn aiong ctne lear

* Click Segment’ to finalize
6.158 selection

Click Selection (CTRL+MOUSE_LEFT)

Instructions

* Hold CTRL and click with left mouse button

® Click two points to define leaf endpoints

« System calculates geodesic path between point

® Click 'Create Segment from Selection’ to fine

Selected Points: 8/2

Brush Selection (SHIFT+MOUSE_MID)

Instructions:

* Hold SHIFT and drag with middle mouse button

* Brush over areas to cumulatively select point

* Points within geodesic radius are added to se

* Previously selected points remain selected

¥ Control Panel
FPS: 68,0
Camera
Position: (-8.42, -8.58, -1.85)
Target Distance: 3.88
1871 Fov
8.028 Rotation Speed
8,018 Translation Spee

 Debug Rendering
Show Dummy Me:
Root Sphere: Always Visible
Hold R + Left Click to reposition root
Sources: None
T + Left Click to add heat source
Press C to clear all heat sources
iKolPackarotnd Brush Selected Points: 6
Show Root Sphere
ssian Rendering:
1.80 Scale Modifier

Selected Gaussians: 6

SHi8~3 (default) ¥ Rendering Mode
Create Segment Clear Selection

Auto Sort Gaussians Manual Sort
t Backend
CPU (MumPy) @ PyTorch CUDA

Finish Segnentation
Manual Segments: 0
Template Paramsters: Total Segnents: 8
28 Edge Sampling Hide All Segnents Show All Segments
64 MLS Corresponden Clear 411 Segments
T-Leaf ALL
EDGE ALL
None ¥ Template Segnent

MVC Estimation:
38 Grid Density
8.018 Boundary Margin

Max FPS Points
PCA ALL

No Mesh loaded ERSEPLSALE
122545 (filtered & aligned)
plantt. ply
Ready
7 Root detected: Gaussian 118506
(Pink sphere shows root position)

FPS+OPTIMMLS ALL
EDGE_MLS ALL
EDGE+OPTIMMLS ALL
FPSIEDGE_MLS ALL

T Dra g Brush

MVCMLS ALL
MVCHOPTIMLS ALL

MVCHEDGE_MLS ALL

MVCHEDGE OPTIMMLS AL

No segments created yet.

Use the segmentation above to create segments
Gaussian selections.




Compression using Similarity

Leaves are similar, take this inherent similarity to compress.

Template

Leaf
L Y




Compression using Similarity

Leaves are similar, take this inherent similarity to compress.

Template

| eaf
L Y

deform deform

7 2
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Similarity

Leaves are similar, take this inherent similarity to compress.

deform




Moving Least Squares

izes local transformation.

optim

]

= Rx +t

T(x)

......

Local Rigid Transformation

Kernel Function

— Rx +t
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Schaefer, Scott, Travis McPhail, and Joe Warren. "Image deformation using moving least squares."

ACM SIGGRAPH 2006 Papers. 2006. 533-540.



Initial Correspondence

« Align two leaves by PCA, build up initial correspondence.
« Farthest Point Sampling is applied to ensure uniform sampling.




Optimization

* Optimize correspondences with differentiable renderer.
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Depth Depth
Rasterize Source Rasterize\ Target )
Leaf Leaf L depth = |Dgre — Dyl
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Segmentation comparison

Point Transformer Qurs Ground truth



Segmentation comparison

Point Transformer Qurs Ground truth



\Vlesh comparison

GOF

SRS
MM(AV 4

2
\[7
Y9l

152 VAV,
v‘#m
G

>,

4

7

AL

Input
Gauss

c
©



\Vlesh comparison

GOF

Input
Gaussian

Ours

¥



Deformation comparison

A4 Q

Non-Rigid ICP Qurs Ground truth



Deformation comparison
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Deformation comparison

Non-Rigid ICP

Qurs

Ground truth



Detormation comparison

PCA < NR-ICP

BCPD ¢ Ours

GT




Results

(Gaussian Rendering)  (Ellipsoid Rendering)

Input 3DGS GOF Ours
Size: 11.9MB Size: 26.2MB Size: 0.75MB
#Primitive: 47k #Primitive: 623k #Primitive: 2k



(Gaussian Rendering)  (Ellipsoid Rendering)

Input 3DGS GOF Ours
Size: 30.16MB Size: 78.3MIB Size: 1.86MB
#Primitive: 122k #Primitive: 1856k #Primitive: 2k



[Texture In-painting




[exture In-painting

Textures generated by Google Gemini Nano Banana Pro2
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