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A Digital Image Watermarking Using A Bottom-up Attention Module
Kyungjoo Cheoi'

ABSTRACT

This paper takes a bottom-up attention module into consideration for digital image watermarking. A bottom-up attention module is
employed to obtain the region of interest, and watermark information is embedded into the obtained region. Previous studies in digital
image watermarking have been focused on the signal processing techniques, especially in waveform coding spreading watermarks over the
entire target image. However, we notice that the third party’s visual attention is usually concentrated on a few regions in an image but
not on all of them. These regions are easy to be the target of attacks. If watermark information is inserted into these regions from the
beginning, it can be detected with high correlation. Various kinds of images are tested , and the results showed good quality.
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(E 3 YE{o2 # F4ake| PSNR
44 bird cow butterfly leaf flowerl flower2 tower mountain squirrel
PSNR 60.32 52.20 54.03 54.84 59.98 5461 57.53 56.57 57.34

@) - " (b) HE0R @ A

(22 4) ‘cow'oll CHEH A4 S QJEOI & HA
(B 4) 571X gelle] 34 & Hs & FALZ(NC)
bird cow butterfly leaf flower
THYH At [91¢] Ak [91¢] A2k [91¢] Ak [91¢ Ak [91¢]
ig W kR g i ki g U Wy g
No Attack 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.83 1.0 1.0
5% 0.77 047 092 091 0.86 0.72 0.86 0.76 1.0 0.90
il 10% 0.61 054 091 0.85 0.81 0.64 05 0.54 0.86 0.82
40% 05 0.31 0.66 0.71 0.65 057 047 0.40 0.70 0.61
50% 047 045 0.57 064 05 052 0.45 0.31 0.46 047
10 0.51 0.36 0.66 0.33 0.81 0.63 047 045 0.66 0.54
JPEG 40 0.61 0.40 092 054 0.82 0.64 057 05 0.83 0.61
Quality 60 092 057 091 0.70 0.82 0.77 0.81 0.71 092 0.78
factor % 091 057 1.0 092 0.83 092 0.82 0.72 1.0 091
100 1.0 1.0 1.0 10 1.0 1.0 1.0 0.83 1.0 1.0
7H-A ek e 092 0.70 092 057 0.83 0.83 0.83 0.66 097 0.81
ARZY 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.83 L0 1.0
=45 091 0.70 095 0.77 097 0.91 1.0 091 0.98 0.81
flower2 tower mountain squirrel
273 At | @9 A | @9l Ak | [919] Ak | (@1
W i g iy Y Wy Y uhy
No Attack 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
5% 1.0 1.0 0.82 0.833 091 0.81 0.80 0.72
AT 10% 0.85 092 0.30 0.75 0.83 0.80 0.72 0.68
40% 0.78 068 0.74 0.74 0.70 0.77 0.68 0.57
0% 0.68 040 0.82 0.74 0.58 0.57 0.68 054
10 048 056 0.77 0.68 0.74 0.82 0.72 0.68
JPEG 40 0.80 0.79 0.89 0.88 0.77 1.0 0.73 0.81
Quality 60 0.88 0.86 0.91 1.0 0.8 1.0 094 0.81
factor 90 1.0 1.0 092 1.0 0.94 1.0 10 1.0
100 1.0 1.0 097 1.0 1.0 1.0 1.0 1.0
7H-A Qe 1.0 1.0 0.91 092 1.0 1.0 097 097
ApEY 1.0 1.0 0.77 0.7 097 0.98 0.83 0.98
9334 098 0.7 094 068 0.8 05 1.0 0.68
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