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Digital Watermarking using Wavelet Packet Transform

W oem A
(Hyung-Suk Chu - Chong-Koo An)

Abstract ~ In this paper, a digital watermarking method using the WPT (Wavelet Packet Transform) is proposed. The
proposed algorithm transforms the input image by using the WPT and inserts the watermark by using the quad-tree
algorithm and Cox’s algorithm. The experiments for evaluating the performances of the proposed algorithm is carried out
by inserting a watermark in each wavelet packet transform step and by inserting a watermark into the lowest freguency
domain (LL). As a simulation result, the performance of the insertion of the watermark into the 6 levels of WPT is
better than that of other cases. In addition, about 30~60% of all watermarks are inserted into the LI band, the

correlation value is improved though the PSNR performance decreases 1~ 2dB.
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Table 1 Resuit of watermark in each WPT level

{'Barbara’, Gaussian variance=0.0003, S&P
density=0.001)
- WPT Gaussian
levels PSNR FH=
3 levels 351 0.73
4 levels 34.95 0.89
5 levels 34.71 0.91
| 6 levels 34.47 0.92
(a) Len
WPT Gaussian
levels PSNR iR
3 levels 35.07 0.84
4 levels 34.96 0.89
5 levels 3473 091
6 levels 34.45 0.92
(b) Barbara
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Table 3 Result of the ratio of watermark in LL subband

WPT Number of watermark in LL band
levels 0 100 300 500 700
VS I R 9% | PSR [ %% | PSNR | 4% | PSNR |4 9% | PANR | 4 9%

3

3562 067 {3484 072 1 337 | 077 {3278 | 095 } 3231 | 095
levels

(a) Lena(S&P Noise: density=0.001)

Number of watermark in LL band

0 100 300 500 700
PSNR [ B9LE | PSNR [ A9hiE | PSNR | 495 | PONR | 39k | PSNR | A9%

3507 0.84 | 3459 | 087 | 3328| 09 [3205| 095 | 3171 | 095

(b) Barbara{Gaussian Noise: variance=0.0003)
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