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Abstract

In this paper, a new digital watermarking algorithm using wavelet transform is proposed. Wavelet
transform 1s widely used for image processing, because of its multiresolution characteristic which
conforms to the principles of the human visual system(HVS). It is also very efficient for localizing
images in the spatial and frequency domain. Since wavelet coefficients can be characterized by the
gaussian distribution, the proposed algorithm uses a gaussian distributed random vector as the
watermark in order to achieve invisibility and robustness. After the original image is transformed
using DWT(Discrete Wavelet Transform), the coefficients of all subbands including LL subband are
utilized to equally embed the watermark to the whole image. To select perceptually significant
coefficients for each subband, we use level-adaptive thresholding. The watermark is embedded to
the selected coefficients, using different scale factors according to the wavelet characteristics. In the
process of watermark detection, the similarity between the original watermark and the extracted
watermark is calculated by using vector projection method. We analyze the performance of the
proposed algorithm, compared with other transform-domain watermarking methods. The
experimental results tested on various images show that the proposed watermark is less visible to
human eyes and more robust to image compressions, image processings, geometric transformations
and various noises, than the existing methods.
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Fig. 1. 1-level wavelet decomposition process.
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Fig. 2. 3-level wavelet decomposition.
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Fig. 3. 3-level wavelet decomposition of Lena image.
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Fig. 8. Original Baboons image.
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Fig. 9. Watermarked Baboons image.

Aejutz sl 3 dodake) A sliste] ARE A
HRr7) ¢sd PNSRE Al4tsldcl & 12 28 A
odrtel oidf Ak dwE|Eow He#l=E AR

& A4k PSNRelth & 1ollx] oF 4 gj5ol Alaks]
oz elstzg ARISIE el sk Aske
719] e AL & 4 9k
E 1. 9eiuig® 4452 PSNR
Table 1. PSNR of watermarked images.
A Lena | Cameraman | Baboons | Airplane
PSNR 5H2.46 4774 49.88 53.37
2. AxAd
Aokl Welsh) dueigel A Blep) sl
g4 HEvEE Gl sl AR (image

processing), 34+ tS(image compression), 713}
¢l 3K geometric transformation), -2 H7Knoise
addition)e] 52l tiste] A wghs glsict

=
B

BIHB Cl B 1%

= 4242 (image processing)

A Aol iyt Agks i) Slaix Helvt
735l dAlell ohsle] averagings S¥sldrh 1y 10
& vlazel FZ7|E 3x3, 5X5, Tx7, 9X9= ks
A8slo] averagingdt ¥ A OF AHSE fAEE
AR Aslolel. 13olA] B ule} o] x99 wt
235 ALgt v AR] Z7lelM = 50%e1de] $ENiR
7} Ako} sl 4 ck

6o w
s a

3X3 5X5 9x9

™1

a7 10, vtaz =Z7)d] WE Ay
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Fig. 11. Performance as a function compression ratio.
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Fig. 12. Performance comparison(robustness).
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