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= Protecting the copyright of NeRF models
= Embedding copyright information into NeRF

= Extracting copyright information from rendered
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(D The creator applies CopyRNeRF to generate a core model from a set of
2D Images, and selects a message to embed within the model.

(@ The creator shares the model.
3 The model is stolen by malicious users.
4 Malicious users render the model with different local rendering approaches.

(® The model creator can use the message extractor to reveal the message
from the rendered results to verify the copyright.
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Overview of our method.

(a) Building watermarked color representation
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Framework of core model.

» Rendering & Message extraction
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(b) Distortion-resistant rendering

t Random

sampling / |

c mm)| N
/\ - Noise
é) Rotation

>
1 s

Scaling

|
C,, =) Cm
|

Watermarked [

Content Loss
color

ﬁcontent

Distortion layer

.......... Core model-'-'-'-'-'-'-'-'-'-'-'-'-'->|
Color feature
> encoder
Feature O D
fusion &
ﬁ é
Message feature
Message encoder
feature field
Gy Dy
I I I I I Feature fusion
module
Color
feature field Gw
«---Message extraction--- >|
(c) Message extractor Message
M 11010...
i ¢
_ Message Loss
-' > j || M [ . ]
Extracted m

message

Frameworks of rendering and message extraction.

Results

» Comparing with several baselines

PSNR 32.69 PSNR 22.83 PSNR 18.82
Results of 8-bit messages.
» Bit Accuracy vs. Message Length
Bit accuracies with different lengths.
4 bits 8 bits 16 bits 32 bits 48 bits
Proposed CopyRNeRF | 100% 100% 91.16% 78.08% 60.06%
HiDDeN [45]+NeRF[23] | 50.31% 50.25% 50.19% 50.11% 50.04%
MBRS [14]+NeRF [23] | 53.25% 51.38% 50.53% 49.80% 50.14%
NeRF[23] with message | 72.50% 63.19% 52.22% 50.00% 51.04%
CopyRNeRF in geometry | 76.75% 68.00% 60.16% 54.86%  53.36%

Accuracy 100%
PSNR 30.28

Accuracy 100%

L

Accuréc_ 63.19%

NeR it message

PSNR 20.26

Accuracy 69.28%

Accuracy 61.0%

» Bit Accuracy vs. Reconstruction Quality
Bit accuracies and reconstruction qualities (16 bits).

Bit AccT PSNR 1T SSIM 1T LPIPS |
Proposed CopyRNeRF 91.16% 26.29 0.910 0.038
HiDDeN [50]+NeRF[23] | 50.19% 26.53 0.917 0.035
MBRS [14]+NeRF [23] 50.53% 28.79 0.925 0.022
NeRF with message 52.22% 22.33 0.773 0.108
CopyRNeRF in geometry | 60.16% 20.24 0.771 0.095

» Pre-watermarking & Post-watermarking
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Comparisons for watermarking
after rendering.



