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Introduction



Input: a single image

OR 

text (“Girl in wonderland”)

WonderJourney

WonderJourney generates a sequence of diverse yet coherently connected 3D scenes along a camera 

trajectory.

Wonder 

Journey

Output: generated video



Main Challenge: Generating diverse, plausible scene elements

Infinite 

Nature

Input: a single image Output: generated video

Prior works on perpetual view generation only focuses on a single type of scenes.

Liu, Andrew, et al. "Infinite nature: Perpetual view generation of natural scenes from a single image.",  ICCV 2021



Main Challenge: Generating diverse, plausible scene elements

Prior works on perpetual view generation only focuses on a single type of scenes.

➢ We start from any user-provided location, and end at any plausible locations.

➢ Generating diverse and plausible objects, backgrounds, and layouts, that fit into observed scenes and 

transit to next scene.

Input: a fairy-tale image Input: a real image



Key Idea

Large Language Model (LLM) Vision-Language Model (VLM)

Text

Text

Image  Text

Text

Leveraging LLM and VLM to provide semantic and world 

knowledge.



Method



WonderJourney: A modular framework for 3D scene generation.



Overview

Scene description generation: A LLM to generate a long sequence of scene descriptions.

Visual scene generation: A text-driven pcd generation pipeline to synthesize 3D visual scenes.

Visual validation: A VLM to verify the generated scenes.

❶

❷

❸

❶

❷

❸



Scene description generation

The scene description generation takes a set of past and current scene descriptions as input and predicts the 

subsequent scene description 

❶

the task specification

LLM (GPT4)

𝑖+1th scene description



Visual scene generation

❶

❷

❸

The goal of visual scene generation is to:

• produce a 3D point cloud representation of the next scene.

• ensure geometric and semantic coherence with previous scenes.

• leverage text and image inputs to guide the visual synthesis.



Visual scene generation

The goal of visual scene generation is to:

• produce a 3D point cloud representation of the next scene.

• ensure geometric and semantic coherence with previous scenes.

• leverage text and image inputs to guide the visual synthesis.



Visual scene generation Lifting image to point cloud

But, existing MDE have two issues.

1. Depth discontinuity is not well modeled.

2. The depth of the sky is always underestimated.

We use MIDAS v3.1 as depth estimator to lift image to 3D point cloud. 



Visual scene generation Depth refinement

To refine depth at boundaries, we apply the equation utilizing segmentation:

To handle the sky depth, we use OneFormer to segment sky region and assign a high value.

Jain, Jitesh, et al. “OneFormer: One Transformer to Rule Universal Image Segmentation.”, CVPR 2023



Visual scene generation Description-guided scene generation

We use Stable Diffusion as outpainter to generate new scene image. 

𝑖+1th scene description

New scene iamge

Stable Diffusion Inpainting

Rendered partial image



Visual scene generation Occlusion handling by re-rendering 

consistency

To fix the underestimation of depth in disocclusion regions, we use a re-rendering consistency method.



Visual scene generation New scene registration by depth 

consistency

The depth estimator is unaware of geometry constraints, we finetune the depth estimator by a depth alignment loss:

the computed depth of back ground pixels from Ii

the estimated depth for pixels corresponding to

the computed depth of fore ground pixels from Ii

the estimated depth for pixels corresponding to



Visual scene generation Scene completion



Visual validation

❶

❷

❸

Visual validation: A Vision-Language Model to verify the generated scenes.



Experiments



● Dataset

○ Copyright-free photos from online, and generated examples 

● Baseline

○ Image-based: InfiniteNature-Zero

○ Text-based: SceneScape

● Evaluation metrics

○ Human preference evaluation

Experiments

Fridman, Rafail, et al. "Scenescape: Text-driven consistent scene generation.", NeurIPS 2023

Li, Zhengqi, et al. "Infinitenature-zero: Learning perpetual view generation of natural scenes from single images.”, ECCV 2022



Experiments

Fridman, Rafail, et al. "Scenescape: Text-driven consistent scene generation.", NeurIPS 2023

Li, Zhengqi, et al. "Infinitenature-zero: Learning perpetual view generation of natural scenes from single images." ECCV 2022



Experiments



Experiments



Experiments from anywhere



Experiments to everywhere



Conclusion



Conclusion

Wonder 

Journey

I tried Wonderjourney in an indoor environment, but WonderJourney struggles to generate plausible scene.



Conclusion

In my experiments, Wonderjourney doesn't always work well.

Input: a single image Output: generated video

Wonder 

Journey

It cost 0.5 $ per long scene generation.



● Modular framework (System) :

○ WonderJourney uses a modular design with three main components: description generation, 

scene generation, and visual validation.

○ Each module works together to ensure scenes are diverse, coherent, and visually appealing.

● Novel techniques:

○ Instead of human guidance, the visual validation method of using VLM to regenerate images 

is innovative.

● User Experience:

○ The system generates visually stunning 3D scenes that flow smoothly, creating an immersive 

experience.

○ It adapts to creative inputs, whether starting from a photo or a text description.

Conclusion



Thank you
Q & A



Appendix – Depth refinement



Appendix – New scene registration by depth consistency



Appendix – Occlusion handling by re-rendering consistency



Appendix – Occlusion handling by re-rendering consistency



Scene description generation

The scene description generation takes a set of past and current scene descriptions as input and predicts the 

subsequent scene description 

❶

the task specification

LLM (GPT4)

𝑖+1th scene description

a style

objects in the scene

the background in the scene



Visual validation

❶

❷

❸
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