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Introduction & Motivation
3D Gaussian Rendering Breaks in Real-World Settings

ATTACHMENT


VIDEO HERE

The Real World Challenge: Why Gaussian rendering 

breaks in autonomous and robotic systems.

AR / VR

Autonomous Vehicles

Robots

https://youtu.be/LUFf0F1S65g
https://youtu.be/LUFf0F1S65g


Introduction & Motivation
3D Gaussian Rendering Breaks in Real-World Settings
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EVER
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edge artifacts / Slow



Hidden Assumptions
The Root Causes of Artifacts in Wide-FoV Rendering

Jacobian

Approximation Actual Gaussian


Density Projection

Splatting-Based 

Linear Projection

Ray-Integral-Based 

Non-Linear Projection

Fatal Flaw 1: Gaussian 3D-2D Projection is Locally Linear



Hidden Assumptions
The Root Causes of Artifacts in Wide-FoV Rendering

Mismatched Culling True Cov.Approx. Cov.

UTEWA
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Fatal Flaw 2: Ray-Gaussian Association via Conic Culling
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Ours

(asso.)

Exact Contour



Methodology
Gaussian Rendering, Done Right

ATTACHMENT


VIDEO HERE

Key Insight 1: Fixing the Math Behind Gaussian Projection

https://youtu.be/JOvodSMsyms
https://youtu.be/JOvodSMsyms


Methodology
Gaussian Rendering, Done Right

ATTACHMENT


VIDEO HERE

Key Insight 2: Fixing the Math Behind Gaussian Association

https://youtu.be/Z6YbkJSFfwc
https://youtu.be/Z6YbkJSFfwc


Methodology
Gaussian Rendering, Done Right

ATTACHMENT


VIDEO HERE

Key Insight 3: Optimizing the Ray Distribution 


Behind Pixel-wise Color Supervision

https://youtu.be/tIyhm84SGtU
https://youtu.be/tIyhm84SGtU


Results
Accurate, Robust and Efficient under Wide FoV
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Accurate and Efficient under Extreme FoV

FisheyeGS

Gaus.Num: 760k

Gaus.Num: 1072k

3DGEER (Ours)
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Results
Accurate, Robust and Efficient under Wide FoV

ATTACHMENT


VIDEO HERE

Association matters more than you expected

https://youtu.be/8RxIOwsCIM0
https://youtu.be/8RxIOwsCIM0


Results
Accurate, Robust and Efficient under Wide FoV

Splatting


(Fast with 

Approximation)

3DGEER


(Exact


and Fast)

Ray Tracing


(Exact


but Slow)

Generalize across camera models

Maintaining competitive speed



Open-source Community Support
https://github.com/boschresearch/3dgeer

DriveStudio StormGaussian

ATTACHMENT


VIDEO HERE

gsplat3DGEER

3DGEER now supports dynamic outdoor scene rendering under wide-FoV 
fisheye cameras with the integration into DriveStudio.

https://github.com/boschresearch/3dgeer
https://youtu.be/2Czy2bt0vA8
https://youtu.be/2Czy2bt0vA8

