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Motivation

Generative 3D models can produce high-quality 3D assets
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Motivation

Suitable for downstream applications:
Artist-created mesh topology ) ?gg?i?n?g %/Igrst:;::s and faces:
» Good edge flow for clean deformation
ood edgg flow

Bad edie flow
A

Source: https://www.youtube.com/watch?v=Lip59doQQRk

«  Simplify UV mapping

Source: Autodesk Maya 2025



I Previous methods: Autoregressive Transformer Decoder

Mezs;'z(:’;PT MeshAnything
(2023) (2024)

Point Cloud

Different tokenizations:

- Naive: MeshXL

- VQ-VAE: MeshGPT, MeshAnything, PivotMesh

- Adjacent Mesh Tokenization (AMT): MeshAnythingV2

- EdgeRunner



I Previous methods: Challenges

Long sequences

o Naive tokenization: 1 triangular face - 9 tokens (100% compression rate)
X1, Y1, Z4

A

X2, Y2, 2

X3, Y3, Z3

o EdgeRunner & AMT: Compression rate of +46%

Incomplete geometry and flipped normals

Original mesh

MeshAnything

MeshAnythingV2

Flipped normals cause
shading artifacts

With flipped normals

Fixed flipped normals

Source: https://www.youtube.com/shorts/GPj1 nTKWrik




I TreeMeshGPT: Autoregressive Tree Sequencing

Sequence order is retrieved from growing tree structures
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I TreeMeshGPT: Autoregressive Tree Sequencing

Vertex Prediction
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Naive next-token prediction Ours - hierarchical MLP
3 sequence length for x-y-z 1 sequence length for x-y-z
Advantages:

1) 1 face adds two tree nodes — 22% compression rate
2) Local extension provides effective inductive bias
3) Strong normal constraint minimizing flipped normals



I Results

Objaverse — Artist-created mesh dataset GSO - Real-world scan dataset
Best out of 5 trials
Original Mesh MeshAnything MeshAnythingV2 Ours B
% Y , - O&gggﬁ / MeshAnything MeshAnythingV2 Ours
#Face = 14430 #Face = 506 #Face = 2219 #Face = 2877
#Face = 4130 #Face = 3311 & ii i ;
#Face = 15672 #Face = 634 #Face = 2161 #Face = 939
#Face =4316 #Face = 800 #Face = 4545
: - Model CD, NCt |NC|t
3 7 MeshAnything 0.0105 0453  0.869
- MeshAnythingV2 0.0116 0.3269 0.865
#Face = 3718 #Face = 630 #Face = 2090 #Face = 5122 Ours 0.0077 0842  0.897
-l | \‘ A ‘ ) Q :
1 ! l )
#Face = 3694 #Face = 576 #Face = 1998 #Face = 2708 CD — Chamfer Distanc e
Model CD, NCt |NC|+ NC = Normal Consistency
MeshAnything 0.0115 0.223  0.853 INC| = Normal Consistency ignoring flipping direction

MeshAnythingV2 0.0102 0.167 0.843
Ours 0.0070 0.798  0.880




Results

Text prompt

"knight helmet
with horns"

"anime cat
with wings"

"cyberpunk car"

Luma Genie

Ours
Conditioned on point clouds sampled from dense meshes




I Results: 9-bit discretization
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Thank you!
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https://github.com/sail-sg/TreeMeshGPT
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