
GaussianMarker: Uncertainty-Aware Copyright Protection of

3D Gaussian Splatting

Users can apply GaussianMarker to protect their 3DGS models. If unauthorized users 

maliciously edit the watermarked 3DGS model, the model owners can reliably retrieve 

the copyright message from the altered 3D Gaussian parameters or 

rendered 2D images to verify ownership.

 

.

Our method preserves 3D Gaussians with low uncertainty, maintaining the geometric structure to ensure 

imperceptible perturbations and high message extraction accuracy.

The uncertainty of the 3DGS parameters can be estimated by 

the Hessian matrix as the approximated Fisher information.

3D Gaussian parameters with high uncertainty are more 

tolerant to external perturbations, we select parameters with 

high uncertainty to incorporate ownership messages.

METHOD

Xiufeng Huang1, 2, Ruiqi Li1 , Yiu-ming Cheung1 , Ka Chun Cheung2, Simon See1 , Renjie Wan1 *

INTRODUCTION

VISUALIZATION RESULTSFORMULATION

1. Department of Computer Science, Hong Kong Baptist University

2. NVIDIA AI Technology Center

𝐔 =

𝑖=1

𝑁

𝐇 𝐈 ∣ 𝐕, 𝜽∗

𝐇 𝐈 ∣ 𝐕, 𝜽∗ = 𝐇 𝐈 ∣ 𝐕, 𝜽𝜇
∗ + 𝐇 𝐈 ∣ 𝐕, 𝜽𝐑

∗ + 𝐇 𝐈 ∣ 𝐕, 𝜽S
∗ +

𝐇 𝐈 ∣ 𝐕, 𝜽c
∗ + 𝐇 𝐈 ∣ 𝐕, 𝜽𝛼

∗ .

As Fisher Information is additive, we compute the model 

uncertainty U by summing the Hessians ofmodel parameters 

across all different views in the training dataset D:

where i is the index and N is the total samples in D, and all 

Gaussian parameters are used to calculatethe uncertainty of 

the 3DGS model:
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