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Liu, Vondrick. CVPR 2023.
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At inference time, optimize:

where  is differentiable ray 
tracing with reflection.
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Single RGB Image 3D Reconstruction

Results from Occupancy Networks



Single RGB Image 3D Reconstruction

Results from Occupancy Networks



3D Models – 10M 
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Generated by Stable Diffusion





Learning Camera Control

Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.



Dataset of Novel Views

Objaverse: 5,000 times smaller than LAION-5B
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Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.
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View Synthesis

Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.
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Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.
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Deitke, et al. 2023.



Cartoons

Deitke, et al. 2023.



Line Drawings

Deitke, et al. 2023.
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Diversity from Occlusions

Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.





Ozguroglu, Liu, Suris, Chen, Dave, Tokmakov, Vondrick. In Submission.



Ozguroglu, Liu, Suris, Chen, Dave, Tokmakov, Vondrick. In Submission.



3D Reconstruction

@threestudio-project on Github



Zero123... Go!
At launch, 140,000 downloads on HuggingFace



Generalization in Robotics



Generalization in Robotics
Training Testing



Physical Data

Visual Data

Size of Data



OpenAI Sora



Behavior via Video Generation

Input
Video Gen 

……
…

……… Dream

… Track

Imitate



Perception Predict Act



Perception Predict Act



Perception Predict Act



Behavior via Video Generation

Input
Video Gen 

……
…

CAD
……… Dream

… Track

Imitate



DreamImitate



Dreamitate



Behavior Cloning Only





Structure 
from Motion

Dreamitate v2
Im

ag
e Video 

Generator
Dream Imitate

Trajectory

Transformer





Human Demonstrations

Open Drawer Pick and Place M&Ms to Cup

Upright Object Stack Cups

Align video generator by fine-tuning with just 
~300 human demonstrations
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Policy Performance
Model Average Success Rate
3DA 0.06
DP3 0.23

DP-ResNet 0.41
DP-CLIP 0.43
GR00T 0.50

FPV 0.51
DP-VLA 0.57

Ours 0.63

Average task success rate against baselines 
across 24 RoboCasa atomic tasks



Task Generalization



Not Always Realizable
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Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.
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Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.

Trial 1 Trial 100
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Forward Pass Gradients for Inverse Design

Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.



Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.

Iteration 1



Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.

Iteration 56



Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.

Iteration 91
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Kirigami Gripper

Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.



Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.





Iteration 2 Iteration 45 Iteration 77 Iteration 97

Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.



Adapting to New Objects

Before (0.30 N) After (.44 N)

Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.



Adapting to New Objects

Before (0.05 N) After (1.13 N)

Liu, Liang, Sudhakar, Ha, Chi, Song, Vondrick. 2024.
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Zero123 at Scale

Deitke, et al. 2023.
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3D Reconstruction from Single-view 
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Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.



3D Reconstruction from Single-view 

Liu, Wu, Van Hoorick, Tokmakov, Zakharov, Vondrick. ICCV 2023.


