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Introduction

• Task: 3D object reconstruction from single-view RGB-D images 



Introduction

• Background

𝜈𝜈

Implicit Field Learning: 
MCC, NU-MCC

2D Multi-view Diffusion: 
ImageDream, One2345

3D Point Diffusion: 
PC2, PVD



Introduction

• Motivation: 𝜈𝜈

Classic: random query sampling
Input

Ours: adaptive query sampling

Implicit Field 
Learning



Introduction

• IPoD: Implicit Field Learning with Point Diffusion

D     I：Queries in implicit 
learning are view as a whole 
point cloud that can be 
adapted to the target shape 
via point denoising learning.

I     D： Implicit predictions 
at each point serve as self-
condition to provide point-
wise guidance for point 
diffusion-denoising learning. 

The implicit field learning and diffusion-denoising 
learning in IPoD form a cooperative system!



Methodology

• Preliminary

𝜖𝜖

t
𝜈𝜈

X 𝑋𝑋𝑡𝑡

I PImplicit field learning:

Diffusion learning:

Ours:

Input: image and seen point cloud

Supervision: GT pc, implicit value, and noise 



Methodology

• Pipeline



Methodology

• Implementation

Transformer-based implementation: PVCNN-based implementation:



Experiments

• Denoising process visualization



Experiments

• Quantitative results on CO3D-v2 (10 held-out categories)



Experiments

• Qualitative results on CO3D-v2 (held-out categories)



Experiments

• Generalization results on MVImgNet



Experiments

• Qualitative results on CO3D-v2 (held-in categories)



End

• Thanks!

Project Page

IPoD

Our Lab My Homepage


	IPoD: Implicit Field Learning with Point Diffusion for Generalizable 3D Object Reconstruction from Single RGB-D Images�
	Introduction
	Introduction
	Introduction
	Introduction
	Methodology
	Methodology
	Methodology
	Experiments
	Experiments
	Experiments
	Experiments
	Experiments
	End

