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In Section 1, we provide detailed information about Stage 1 and
Stage 2 that was not mentioned in the experiment section. In Sec-
tion 2, we provide some additional experimental results and com-
parisons based on the settings in our experiment section.

1 IMPLEMENTATION DETAILS

Stage 1. We create INR by splitting the RGB channels into three
parts and fitting them separately. We use six hidden layers, each
containing 256 perceptrons. We set the PSNR to stop training at
45dB to ensure that the fine-tuning stage does not affect the invis-
ibility of INR [1, 5, 6].

Stage 2. We utilize the Conv-BN-ReLU blocks for both encoder and
decoder. The encoder consists of 4 blocks, with 64 output channels,
2D kernel size 3, stride 1, and padding 1. The decoder has seven
blocks with 64 output channels, followed by a block with n output
channels, where n is the length of the secret message. Then, the
message is recovered after applying an average pool and a linear
layer. The attacks for pre-training watermark decoder are crop(s =
0.25), JPEG(Q = 50), Resize(p = 0.5), Resize(p = 2) and MF(ks = 7).
The non-differentiable noise JPEG is simulated by following [7].

2 MORE EXPERIMENTAL RESULTS
2.1 Evaluation on Specific Attack

In the paper, we mentioned that other baseline methods have poor
robustness in at least one type of attack. Here, we compare the
robustness of watermarking methods under different resolutions
from the perspectives of two attacks, JPEG compression and crop.

As shown in Table 1 and 2, MBRS[3] can only watermark im-
ages with training resolution, thus MBRS is not tested under other
resolutions. Under JPEG attack, the accuracies of HiDDeN [8], and
TSDL [4] are around 60% and 55%, showing that they are not robust
against JPEG compression. Under cropping attack, the accuracy of
DWSF [2] is lower than 65% because the watermarked block is at-
tacked, resulting in poor robustness.

2.2 Evaluation on Varied Resolutions

In this section, we show the watermarked images which are sam-
pled from the watermarked INR on six different resolutions: 256 X
256, 384 X 384, 512 X 512, 480 X 854 (480p), 720 X 1280 (720p) and
1080 X 1920 (1080p). As shown in Figure 1, we resize the six wa-
termarked images to the same height. We choose three different
images to demonstrate the quality of our watermark images. The
watermarks are distributed in the image’s high-frequency areas,
allowing for good invisibility.

Table 1: Accuracy (%) under JPEG attack. “/” denotes that
MBRS is not applicable when the resolution varies.

Resolution HiDDeN TSDL MBRS DWSF RAIMARK
256 X 256 60.77 5430 97.43 95.83 99.97
384 X 384 59.23 56.10 93.93 99.97
512 X 512 57.97 55.13 93.93 99.97
480 X 854 57.80 54.43 92.00 99.93

720 X 1280 55.97 53.93
1080 x 1920 57.13 54.03

95.43 100.00
95.83 99.97

~ Y~~~ ~

Table 2: Accuracy (%) under cropping attack. “/” denotes that
MBRS is not applicable when the resolution varies.

Resolution  HiDDeN TSDL MBRS DWSF RAIMARK
256 X 256 98.53 86.73 58.80 51.33 99.20
384 X 384 98.80 89.10 50.53 99.33
512 X 512 99.23 87.73 51.20 99.43
480 X 854 99.17 86.70 50.77 99.80

720 X 1280 98.97 87.13
1080 x 1920 98.97 84.83

62.80 99.73
61.77 99.50

~ Y~ T~~~

2.3 Evaluation on Different Methods

In this section, we show the original images and the watermarked
images generated by HiDDeN, TSDL, MBRS, DWSEF, and our pro-
posed method RAIMARK under 256X256 resolution, which is shown
in Figure 2. In MBRS and DWSF, apparent artifacts and densely dis-
tributed watermark regions can be observed, resulting in poor in-
visibility. Although HiDDeN and TSDL evenly distribute the water-
mark in the image, the high watermark intensity causes some color
deviation from the original image in some areas. Our proposed
method RAIMARK achieves the best invisibility by embedding the
watermark in areas where pixel value changes significantly.
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Figure 1: Watermarked images with different resolutions. The first row: the watermarked images I,,. The second row: the
residual images I,. The third row: the normalized residual images I,.
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Figure 2: Watermarked images by different methods. The original images are shown on the top. The first row of each method:
the watermarked images I,,. The second row of each method: the residual images I,. The third row of each method: the nor-
malized residual images I;,.
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