Event-3DGS: Event-based 3D Reconstruction Using 3D Gaussian Splatting
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B Our method achieves better 3D
reconstruction quality and speed

B Our method ensures better
performance in extreme noise, fast
motion, and low-light conditions.
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3DGS for Event-based 3D Reconstruction

B Motivation
O Enhance 3D reconstruction quality
and robustness, especially in low
light, high speed scenes.
O 3DGS outperforms NeRF in
accuracy and efficiency
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® Contributions
O First propose 3DGS for 3D scene reconstruction with event cameras

O Develop a noise-robust photovoltage contrast estimation module

using high-pass filtering

O Design a loss function to enhance reconstruction quality
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Event-3DGS: Event-based 3D reconstruction using 3D Gaussian splatting, NeurlPS 2024.



3DGS for Event-based 3D Reconstruction

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

Sequence | E2VID [34] E2VID [34]+3DGS [15] PI-3DGS Event-3DGS

‘ SSIM  PSNR  LPIPS | SSIM  PSNR  LPIPS | SSIM  PSNR  LPIPS | SSIM  PSNR  LPIPS
mic 0.938  19.965 0.048 0.946  19.955 0.068 0.955 21979 0.060 0.952  21.127 0.063
ship 0.808 16,556  0.108 0.825  16.681 0.122 0.792  16.750  0.177 0.818  17.815 0.147
materials 0.872  18.302 0.084 0.885  18.325 0.094 0.925  20.053 0.062 0.933  20.506  0.060
lego 0.883 19.744  0.075 0.899  20.002  0.084 0.928  23.853 0.056 0.925 23.046  0.058
ficus 0.932  19.795 0.043 0935 19.626  0.056 0.939 19.880  0.050 0.940 19939  0.049
drums 0.908  18.312 0.071 0915  18.288 0.085 0.953  22.643 0.041 0.951  22.568 0.042
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3DGS for Event-based 3D Reconstruction

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

N EventImg E2VID+3DGS PI-3DGS Event-3DGS Frame camera
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3D Reconstruction Results of Real-World Scenes




3DGS for Event-based 3D Reconstruction

B Experimental Results
RGB Event E-Deblur-3DGS

Extension: Utilizing Multi-channel Event Data for Color Reconstruction A Demo of 3D Reconstruction Results in an Office Scene
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