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SEVA

SEVA generates novel views from any number of input views and target cameras, which the user can 

specify anywhere
4



Motivation 

SEVA aims to generate realistic images from new camera viewpoints, given a few inputs. 5



Challenges in NVS

6Existing methods have limited inputs and outputs or need 3D representation (NeRF, 3D pcd, 3DGS)

• Sparse input views

• Large viewpoint gaps

• Temporal inconsistency

• Limitations of NeRFs with diffusion models

[NeurIPS 2024] CAT3D



Key Idea: Diffusion-Based Virtual Camera Without 3D Supervision

● Treat novel view synthesis (NVS) as a conditional image generation problem.

● Enable flexible camera trajectories and input-output configurations via procedural sampling. 7



Preliminaries: Novel View Synthesis

The goal in NVS is to synthesize images from new, unseen viewpoints given a set of input 

images and their corresponding camera parameters.
8

Set NVS

Trajectory NVS



Preliminaries: Latent diffusion model

Latent Diffusion Models (LDMs):
• Operate in compressed latent space instead of pixel space.
• Use a pre-trained VAE to encode/decode images. 9
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Overview

SEVA builds on a latent diffusion model (SD 2.1) with modifications 11
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Overview

MotionCtrl Framework 13



Overview

CAT3D uses a multi-view latent diffusion model to generate novel views of the scene. 14



Overview

SEVA builds on a latent diffusion model (SD 2.1) with modifications 15



Training Strategies

• Two-stage training (T=8 and T=21)
• Input-output sampling strategy 16
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● Dataset

○ 10 datasets

● Baseline

○ Set NVS

○ Trajectory NVS

● Evaluation metrics

○ PSNR, LPIPS, TSED

Experiments
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Experiments

Qualitative comparisons of SEVA 19
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SOTA comparison 21
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Experiments

Long-range 3D consistency 23
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Given any number of input views and their cameras, SEVA generates novel views of a scene 

at any target camera of interest



Conclusion
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I believe SEVA has the potential to be impactful in a way that resembles how Stable 

Diffusion revolutionized image generation.

[CVPR 2022] Latent Diffusion

[ICCV 2023] ControlNet

[ICCV 2023] Zero123

[CVPR 2023] Align your latents

SORA ..
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