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Introduction

Different 3D representation

Voxel-based Point cloud




Introduction

Different 3D representation

Nerf

Proper representation to generate mesh
What we need?
Proper representation for training neural network



Methodology

—— Parametrizing meshes

Deep Marching Tetrahedra(DMTet): parametrize meshes with deformable tetrahedral grids
« Each vertex stores an offset (3-dim) and a SDF-value

« Use interpolation to infer the mesh
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Uneven surfaces due to nonlinearity

Marching tetrahedra:
Create vp if Sa and Sp (the SDFs of Ve and Ub) have different signs
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Suppose s, < 0 < s5,. With an identical noise on both s, and Sy :
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Deep Marching Tetrahedra: a Hybrid Representation for High-Resolution 3D Shape Synthesis



https://arxiv.org/abs/2111.04276

Methodology

—— Parametrizing meshes

Offset coordinates + SDF value
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Augment tetrahedral grids to cubic grids -> 3D CNN

Cubic grid



Methodology

—— Class-conditioned generative model
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High-Resolution Image Synthesis with Latent Diffusion Models



https://arxiv.org/abs/2112.10752

Methodology

—— Class-conditioned generative model

« Concatenate Resnet Block input and class embedding
« Use cross attention to embed class labels
« Use classifier guidance to control the generation. Train an

additional classifier with only the encoder part of Unet as

backbone

Algorithm 1 Classifier guided diffusion sampling, given a diffusion model (¢ (), Xg(z)), classi-
fier ps(y|z¢), and gradient scale s.

Input: class label y, gradient scale s

zr < sample from N (0, 1)

for all £ from 7" to 1 do
M, Y lu-"j(x-"): E{)(fﬂg)
@y—1  sample from N (u + sX Vy, log ps(y|z:)| X)

end for

return

Denoising Unet

Xt Block Block | —— |Block Block X1
A A A A A A A A
class |
label |
rd
) Cross
input Concat — Resnet —
Attn

class |

embedding|




Methodology

—— Texi-to-texture

render

image

trainable
texture
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Pretrained 2D
Diffuion Model

add noise
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« Trainable texture

« Knowledge distilled
from a pretrained 2D
T2l diffusion model
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