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Experiments & Analysis

Application scenarios. (a) The owners (Alice) watermark 3DGS models

using GuardSplat. (b) If Thieves (Bob) render views for unauthorized

use, (c) Alice can extract messages (purple key) to identify the copyright.
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Performance across different hyper-parameter values with bits on the Blender and LLFF datasets.

Contributions
➢ We present GuardSplat, a new and efficient watermarking

framework to protect the copyright of 3DGS assets.

➢ We decouple the optimization of 2D watermarking and tailor

a message embedding method for 3DGS rendering pipeline.

➢ Experiments show that we achieve superior performance

and efficiency (decoder: 5mins, watermarking: 10mins).

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

T
ru

e 
P

o
si

ti
v
e 

R
at

e

Reference
CopyRNeRF
WateRF
3DGS w/ WateRF

GuardSplat
GuardSplat+HiDDeN

False Positive Rate

Security

Performance at various pruning ratios, removing 

 % of the lowest-opacity and random Gaussians.
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3DGS creates impressive 3D assets, but the risk of unauthor-

ized use threatens creators, requiring to protect the copyright.

Existing methods (left) are inadequate for protecting the

copyright of 3DGS assets considering the demands of security,

capacity, invisibility, and optimization efficiency (right).

How to design an efficient method to protect and identify

the copyright of 3DGS assets?
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(c)  2D Watermarking-based Optimization
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Motivation

Visual Comparison
Groundtruth WateRF 3DGS w/ WateRF GuardSplat (Ours)GuardSplat (Ours) + HiDDeN

Bit Acc: 87.42% / PSNR: 33.55 Bit Acc: 89.20% / PSNR: 27.26 Bit Acc: 97.23% / PSNR: 37.49 Bit Acc: 99.77% / PSNR: 41.59 

Bit Acc: 89.73% / PSNR: 34.04 Bit Acc: 90.09% / PSNR: 26.94 Bit Acc: 95.44% / PSNR: 38.99 Bit Acc: 100.00% / PSNR: 42.64
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Groundtruth Ours

Bit Acc: 99.63%
PSNR: 39.79 
SSIM: 0.9928

Various Message Embeddings Various Loss Combinations
Offsetall

Bit Acc: 96.07%
PSNR: 37.03 
SSIM: 0.9850

Offsetdc

Bit Acc: 73.88%
PSNR: 36.17
SSIM: 0.9812

Offsetrest

Bit Acc: 98.75%
PSNR: 38.89
SSIM: 0.9920

Only  msg 

Bit Acc: 100.00%
PSNR: 30.10
SSIM: 0.9597

 msg +  recon

Bit Acc: 99.68%
PSNR: 37.86
SSIM: 0.9859

(a) We build an autoencoder pipeline of binary message to train the

message decoder using CLIP. (b) We employ a set of learnable SH

offset to render the watermarked views. (c) A differentiable distortion

layer is used to simulate various visual distortions during optimization.

Framework

(b) SH-aware Message Embedding (c) Anti-distortion Message Extraction

(a) CLIP-guided Message Decoupling Optimization
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