
TOSS: High-quality Text-guided Novel 
View Synthesis from a Single Image



What can TOSS do

Generate high-quality images from arbitrary camera poses
based on a single image of arbitrary objects



Related works

Impalusible, uncontrollable and inconsistent results due to 
the ill-posed nature of single-view NVS 



Compare with related works

Introduce text as high-level sementic information 
to constraint the NVS solution space 

for more controllable and more plausible results



Method
• Totally geometry-free generation task
• Texts constraint: finetune pretrained t2i stable diffusion model
• Image constraint: dense cross attention
• Camera pose constraint: key-value pair in dense cross attention



Method
Texts constraint
• finetune pretrained t2i stable diffusion model
• objective function
• guidance scale settings



Method
• Image constraint:

• dense cross attention
• Channel concatenation: Information misalignment
• CLIP embedding: excessive information compression

• Camera pose constraint: key-value pair in dense cross attention



Results: Quantitative comparison
• Training: objaverse 800k, cap3d + clip rank, 5-6 days for 8*A100（fp16）
• Evaluation: GSO/RTMV datasets, random views in the whole sphere



Results: more plausible than baselines



Results: more controllable than baselines



Results: better multi-view consistency



Results: better 3D generation results



More 3D results



Conclusion
• What do we do?

• Introduce text constraints to NVS task for more controllable and more plausible (high-quality) results
• Why we focus on NVS task?

• NVS from a single image is a significant proxy task of 3D generation, combining both 2D diversity and 3D 
geometry priors

• Why we introduce texts to NVS task?
• As a high-level constraint, text information greatly improve the controllibility and plausibility of NVS results

• How do we model the task?
• Geometry-free generation task
• Texts constraint: finetune pretrained t2i stable diffusion model
• Image constraint: dense cross attention
• Camera pose constraint: key-value pair in dense cross attention

• What conclusion can we get?
• T2i diffusion model deserves more attention in NVS task
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