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Challenge: inferring both geometry and missing texture 



Preliminaries 

weight function of 

different noise levels 

measures the similarity (image, text prompt) 

diffusion model 

score distillation 

sampling 

push rendered images →  higher density regiontext_embedding 

differentiable 

rendering function  

random noise 

viewpoint



Coarse Stage: Single-view 3D Reconstruction 

1. 3D model → look like the 2D reference picture

2. New views → make sense and look realistic

3. 3D model → realistic shape and depth

Reference view per-pixel loss 

Diffusion prior

Noisy latent

foreground 

matting mask



Coarse Stage: Single-view 3D Reconstruction 

→ enforces the generated model to match the reference image 

CLIP image encoder 

Depth prior



Coarse Stage: Single-view 3D Reconstruction 

penalize the pixel-wise difference b/n 

the rendering and the input image 

measures the similarity (image, text prompt) 

encourage the rendering 

to align with the reference image

3D model appears visually 

appealing and plausible 

ensure plausible geometry &

resolve most of the shape ambiguity 



















Refine Stage: Neural Texture Enhancement 

Key: certain pixels can be observable (novel & reference views)

















Applications



Diverse Text to 3D



Texture Modification



Experimental Results

reconstruction quality 

at the reference view 

pixel-level similarity 

between novel-view 

rendering and the reference semantic similarity between 

the novel view and the reference 
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Q&A
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