
Haiqian Han1*, Jianing Li1 , Henglu Wei1, Xiangyang Ji1 

1 Tsinghua University, Haidian District, Beijing, 100084, P. R. China

Event-3DGS: Event-based 3D Reconstruction Using 3D Gaussian Splatting

Motivation
 Enhance 3D 

reconstruction quality 
and robustness from 
event data.

 Overcome limitations of 
exiting methods with 
3DGS-based approaches.

Experiments & Conclusion  Applications for deblurring in reconstruction

 Quantization results

 Conclusion
◼ Our method achieves better 3D 

reconstruction quality and speed
◼ Our method ensures better 

performance in extreme noise, fast 
motion, and low-light conditions.
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Contributions
 First 3DGS framework 

for Event-based 3D 
Reconstruction 

 High-pass filter module 
to reduce noise

 Event-based 3D 
reconstruction loss to 
improve quality
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3DGS for Event-based 3D Reconstruction

◼ Contributions
 First propose 3DGS for 3D scene reconstruction with event cameras
 Develop a noise-robust photovoltage contrast estimation module 

using high-pass filtering
 Design a loss function to enhance reconstruction quality

Event-3DGS: Event-based 3D reconstruction using 3D Gaussian splatting, NeurIPS 2024.

◼ Motivation
 Enhance 3D reconstruction quality 

and robustness, especially in low 
light, high speed scenes.

 3DGS outperforms NeRF in 
accuracy and efficiency
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3DGS for Event-based 3D Reconstruction

◼ Experimental Results
 Our Event3DGS shows significant improvements in reconstruction quality compared to other SOTA methods

EventImg E2VID E2VID+3DGS Event-3DGS Ground TruthPI-3DGS
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3DGS for Event-based 3D Reconstruction

◼ Experimental Results
 Our Event3DGS can reconstruct scenes with higher quality compared to other SOTA methods

3D Reconstruction Results of Real-World Scenes
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3DGS for Event-based 3D Reconstruction

◼ Experimental Results

A Demo of 3D Reconstruction Results in an Office Scene

RGB E-Deblur-3DGSEvent

Extension: Using Event Data for RGB Deblurring

E2VID+3DGS C-Event3DGSGround Truth

Extension: Utilizing Multi-channel Event Data for Color Reconstruction
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