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• 2017 - 2019  —  MIT CSAIL 

• 2020 - 2022  —  TuSimple 

• 2022 - 2024  —  Parallel Systems 

• 2024 - now   —  gsplat + PhD apps

About Me



• 2017 - 2019  —  MIT CSAIL 
• Segmentation, Pose Detection 

• YOLOs, MaskRCNN, AlphaPose 

• 2020 - 2022  —  TuSimple 

• 2022 - 2024  —  Parallel Systems 

• 2024 - now   —  gsplat + PhD apps

About Me



• 2017 - 2019  —  MIT CSAIL 

• 2020 - 2022  —  TuSimple 
• Localization 

• Self-supervised monocular depth 

• 2022 - 2024  —  Parallel Systems 

• 2024 - now   —  gsplat + PhD apps
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• 2017 - 2019  —  MIT CSAIL 

• 2020 - 2022  —  TuSimple 

• 2022 - 2024  —  Parallel Systems 
• 3D auto-labeling with SAM, GroundingDINO, 

Midas, Marigold, DPVO, Instant-NGP 

• HydraNet with ResNet backbone and task-
specific heads 

• 2024 - now   —  gsplat + PhD apps
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• 2017 - 2019  —  MIT CSAIL 

• 2020 - 2022  —  TuSimple 

• 2022 - 2024  —  Parallel Systems 

• 2024 - now   —  gsplat + PhD apps 
• Video diffusion models 

• Gaussian splatting  

• MCMC, bilateral, 2.5DGS, Fisheye-GS

About Me



Gaussian Splatting

MCMC, 2M, 
bilateral grid



Camera  
pose Viewing direction

samples are Gaussians centred at locations μ 

A Gaussian has properties: center position, color, covariance matrix, and opacity


Gaussian Splatting

Slide from Matias Turkulainen 



• Relighting 
• RNG: Relightable Neural Gaussians 

• A Diffusion Approach to Radiance Field Relighting using Multi-Illumination Synthesis 

• Ambient Motion 
• Modeling Ambient Scene Dynamics for Free-view Synthesis 

• Level of Detail 
• Scaffold-GS, Octree-GS 

•Background Modeling 

•Appearance 

•Deblurring 

•Compression

Why MLPs?



Appearance

Screenshot taken from: https://nerfbaselines.github.io/



Appearance



Appearance



Screenshot taken from: https://nerfbaselines.github.io/

Appearance



Deblurring



Deblurring
Original Paper

Screenshots taken from: https://benhenryl.github.io/Deblurring-3D-Gaussian-Splatting/



Original Paper

Screenshots taken from: https://benhenryl.github.io/Deblurring-3D-Gaussian-Splatting/

Deblurring



Dataset
Deblurring



Implementation
Deblurring



Not working…
Deblurring



Not working…

Uses view direction 
as a proxy for per-
image embedding

Deblurring



Not working…
Deblurring



Deblurring
Not working…



• DOF-GS: Explicit modeling for defocus blur.

Other papers
Deblurring

• BAGS: Fit 2D blur kernels at the same time as 3DGS.



Blur Mask
Deblurring



Blur Mask
Deblurring



Blur Mask
Deblurring

Better than baseline!



Blur MLP
Deblurring



Blur MLP Regularization
Deblurring

From BAGS



Blur MLP Regularization
Deblurring

From BAGS



Blur MLP Regularization
Deblurring

From BAGS



Blur MLP Regularization
Deblurring

From BAGS



Results
Deblurring

😢



Results
Deblurring



Results
Deblurring



Failed Experiments
Deblurring

• Use ground truth as input to mask MLP.

• Add depth and depth_blur as input to mask MLP.



Failed Experiments
Deblurring

• Add color as input to mask MLP.

• Use a mask CNN instead of mask MLP.



Compression



Compression

Screenshot taken from: https://docs.gsplat.studio/main/apis/compression.html



Screenshot taken from: https://docs.gsplat.studio/main/tests/eval.html

Default vs MCMC
Compression



MCMC
Compression

All stats are on garden scene.

-450 MB
+0.18 PSNR



Quantization
Compression

All stats are on garden scene.

-159 MB
-0.04 PSNR



Compression
KMeans Clustering



Compression

All stats are on garden scene.

-30 MB
-0.33 PSNR

KMeans Clustering



Sorting
Compression

All stats are on garden scene.

-3 MB
-0.0 PSNR



Ranking taken from: https://w-m.github.io/3dgs-compression-survey/

Ranking
Compression



Compression
shN Codebook

Not used



Compression
JPG vs PNG

All stats are on garden scene.

-0 MB
+0.31 PSNR



Compression
JPG vs PNG

😎



Screenshot taken from: https://yihangchen-ee.github.io/project_hac/

Compression
HAC



All stats are on garden scene.

-4 MB
+0.19 PSNR

Compression
shN MLP



Compression
shN MLP

😎

😈



-2.9 MB
-0.04 PSNR

All stats are on garden scene.

Compression
quats+scales MLP



Unstable. MCMC requires quats and scales to compute noise.

Compression
quats+scales MLP

😎

🤯

😈



Compression
Results

😎

😈

😈



Recommendations

• Rerun MipNerf360 evaluation with PNGs. 

• Promote a compression format. 

• MLP-decoded shN? 

• Create OptModules interface. 

• Simplify simple_trainer.py. 

• Abstract away module-specifics configs, 
optimizers, loss, schedules, etc. 

• Share code with Nerfstudio. 

• Create a zoo of modules. 
• CameraOptModule, AppearanceOptModule, BilateralOptModule, 

MLPOptModule, BlurOptModule, BackgroundOptModule



Thank you!


