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WHAT’S 3D EDITING?

Consistent in different views.



BACKGROUND: 3D GAUSSIAN SPLATTING

3D Gaussians: Similar to the point cloud



ORIGINAL 3DGS

1: Use COLMAP to estimate a initial point cloud



ORIGINAL 3DGS (CONT.)

2: Adaptive finetuning on the original 3DGS.



ORIGINAL 3DGS (CONT.)

3: Entire pipeline.



3DGS FOR EDITING

Add extra attribute for each Gaussian.



GAUSSIAN GROUPING: SEGMENT AND EDIT 
ANYTHING IN 3D SCENES

Seek semantic information from 2D foundation models.



DOWNSTREAM APPLICATION



3D SEGMENTATION



INPAINTING



DISCUSSION

 Inefficient training and inference: Each Gaussian is supervised individually, 
while editing tasks are operating on a group of correlated Gaussians.

 Imagine operating an object in your mind? 



NEW PARADIGM FOR 3D EDITING

Build correlations among Gaussians for better editing.



EFFICIENT STRUCTURE-AWARE 3D GAUSSIANS VIA 
LIGHTWEIGHT INFORMATION SHAPING



CORRELATION SHAPING ON ATTRIBUTE 
DECODING NET

Attribute decoding network:

 Input: Features of 3D Gaussians and view direction

 Output: Attributes (except centroid position) of 3D Gaussians



OPERATING ON NETWORK W/ OR W/O MI 
SHAPING



1. Consistent correlation shaping (e.g., two correlated Gaussians are still correlated 
after network parameter changes)

2. Faster gradient calculation without calculating Hessian Matrix.

NEW MI LOSS



CONTRASTIVE LEARNING



CORRELATION SHAPING FOR 3D EDITING

Perturb the corresponding branch for the specific task.

 E.g., perturb opacity branch to remove the selected object

Available 3D editing tasks:

 3D Object movement

 3D object recolor

 3D object inpainting (newly added)

 3D object segmentation

 3D object removal

 3D object style transfer (newly added)



OPEN-VOCABULARY SEGMENTATION

Perturb any branch to detect the output change for segmentation.



3D OBJECT REMOVAL

Perturb the opacity branch to decrease the opacity of the object.



3D OBJECT MOVEMENT

Perturb any branch to apply the change on positions.

Jacobi Shaping Ours



3D OBJECT INPAINTING

1. Do the removal

2. Use 2D object mask generated from segmentation and LAMA to inpaint the images 
after removal

3. Finetune Gaussians on the new dataset



3D OBJECT INPAINTING(CONT.)



3D OBJECT STYLE TRANSFER

1. Select the object through segmentation

2. Freeze the parameters of other Gaussians, only finetune the parameters of the 
selected object (except position)

3. Dynamically edit original images using InstructPix2Pix (to solve the multi-view 
inconsistent issues). Finetune Gaussians on the new dataset.

4. During finetuning, only apply L1 loss inside the object mask and LPIPS loss within 
the bounding box of the object.



3D OBJECT STYLE TRANSFER(CONT.)
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