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Digital Image Watermarking Using Multiresolution Wavelet Transform

Ho-Joon Lee* and Hyung Hwa Ko**
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Abstract

In this paper. we apply multiresolution wavelet transform for the digital image watermarking. For better result, we insert
watermark into the images and set a proper weighting factor for each subband based on HVS model.
With proposed algorithm, we confirm that the image quality is satisfactory and this method outperforms the previous methods

against image compression and cropping.
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Table 1. Similarity by segquence noise addition with images
AlEA e Lenna Baboon Peppers
zt 5% 28.14 31.34 21.17
= 10% 22.40 28.92 21.45
S0 | B : : :
Tt | A e [ isee | a3 | ass
= 7t 0N % 10.41 13.12 10.01
= 0 % 6.55 10.66 6.32
x 5% 12.20 22.15 16.86
S = 10 % 1.36 14.03 11.42
I@E A 20 % 4.12 9.87 7.16
7t P % 3.57 6.45 5.54
= 0 % 2.12 4.99 490
& 5% 30.23 33.64 29.22
= 10 % 24.12 30.54 20.56
igf A 20 % 18.22 24.81 15.99
- 7t N % 15.01 18.33 13.75
= 0 % 12.44 15.33 11.34

I 2 lena BAC 3 i 28 & MA ddof HES Agdnt
Table 2. Lena image: Experiment result of applying in Level 3 decomposition

Level 3 71ER| 0.015 0.018 0.05
QIAIZL 105 [ 1020 |4 [ 8 | 10 ] 50
LL3 1024 |1 1024 | 1024 11024 | 1024 1 1024 | 1024 | 1024
LH3 223 26 | 223 | 61 0] 12223 2
HL3 2281 8 | 2281122 9% | 35 | 228 ] 8
HH3 205 | 24 [ 2051 62 | 31 8 | 206 24
sjan L H2 3B | 62 [335) 9% | 67 28 |33 ] 62
HL2 623 | 122 | 623 1 2771 | 128 { 86 | 623 | 122
HH? 332 | 61 [ 33241107 65 46 | 332 | 61
| H1 1075] 155 [ 10751 275 | 164 | 98 |1072] 155
HL1 1716 | 306 | 1716] 613 | 354 | 162 f1716] 306
HH1 1025 144 110251 244 | 157 | 97 {1025] 144
PSNR 42.13141,75139.84139.78] 39.68 ] 38.88 | 31.44 ] 31.33
‘57—12‘)\&5 128211921601 5751568495866 925
e
Scaling {234 ]6.33 |27.21]27.25126.98]26.871 0.26 {16.73
oo Collusion | 1.32 | 8.33 [22.15]22.32]22.61|23.02]-0.74146.24
< 7| Cropping |-0.62| 7.66 }13.59]13.87]13.89]13.92] 1.26 |12.24
JPEG 217 |11.14124.15]124.19]124.23]124.28]-0.39(12.28
F 3 GA =0 W2 Y03 AZHCV)
Table 3. Watermark correiation table by JPEG
HAd Lenna | Baboon | Pepper
TI9E AAX
AEo= Pronosed|Podilchuk! [Proposed| Poadilchus® | Proposed {Podilchuk’ *
5% 0.970 0.966 0.962 0.966 0.982 0.980
10994 0.951 0.950 0.948 0.947 0.952 0.950
gzgzo% 0921 | 091 | 0923 | 0918 | 0931 | 0930
B0% 0.898 0.892 0.902 0.900 0.908 0.910
09 0.875 0.876 0.893 0.887 0.897 0.898
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