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(Digital Image Watermarking using Subband Correlation
in Wavelet Domain)
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Abstract

The watermarking is the technique that embeds or extracts the certain data without the change
of the original data for the copyright protection of the multimedia contents. Watermark-embedded
contents must not be distinguished by human’s eye and must be robust to the various image
processing and the intentional distortions. In this paper, we propose a new watermarking technique
applied in the wavelet domain which has both the spatial and frequency information of a image.
For both the robustness and the invisibility, the positions for embedding the watermark is selected
with the multi-threshold. We search the similarity between highly correlated coefficients in the each
subband and decide the mark space after verifying the significance in the specified subband. The
similarity is represented by the coefficient difference between the subbands and its distribution is
used in the watermark embedding and extracting. The embedded watermark can be extracted
without the original image using the relationship of the subbands. By these properties the proposed
watermarking algorithm has the invisibility and the robustness to the attacks such as JPEG
compression and the general image processing.
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Fig. 1. Structure of forward/inverse lifting scheme.
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Fig. 3. The resulting image from 3 stage lifting.
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Step 1 :3-Level lifting transform with a original image, I
Step 2 :Subband(S;;) selection for watermarking process.
Si;={LLi, LHi, HLi, HH;}

Where i is transform level in liftin transform

J is subband in each level

SiAp.q) is a wavelet coefficient in (p,g)position in a specified
subband
Step 3 :Threshold (T),T5,T5T4) selection using histogram of wavelet
coefficient
Step 4 :Coefficient position, P selection for watermark embedding
P={P=11S;(xyNI>T; N\ 1S2/(r.s)I>T2 N\ O0<diff<T3),0<
k<4096,0 < x,y,r,5<64}

where, P& {0,1},

diff=\S; (xyN-1 20 Sa(r,s)\4

So (1, 8)=So (XF2,Y*2), Safx*2,y*2+1),
S2/(X*2+1,y*2),S2/(x*2+1,y*2+1)}

th

P, is a k" bit in bit sequence, P

Tl 4. Ak SlElE sl A ne S
Fig. 4. Proposed position selection algorithm
Watermark embedding.
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Step 1 :Watermark insertion in selected position, Pi=1

If S;f(xy)>0,

then 8;(xy) =83 x,y)+W{(T-diff +w 83 (x y/T3)

If S31xy)<0,

then Sz j(xy)' =S (xy)-W{(Tsdiff+w S3 (xyV/T3)

Where, W is a weighting factor

Ty is scale factor greater than Ts

Step 2 :Watermarked image, I' generation after inverse lifting
transform

Step 3 :Encryption of position information, P using block cipher

SEED Store and retain of encrypted information(P')

a3 5. Ak HEivta Adsid s
Fig. 5. Proposed watermarking embedding algorithm.
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Step 1 :3-Level lifting transform of suspected image, |

Step 2 :Watermarking position information(P) extraction after

decrypting P’

Step 3 :Selection of subband(Ss;) and threshold(T)

Step 4 :Calculation of diff = |Sifxy)l - 12 Sayr,s)4

Step 5 :Watermark extraction in watermark embedding position
If O<diff <Ty, then W/ = 1
else W =0

gl 7. Ak HEvtz FEdaEE
Fig. 7. Proposed watermarking extracting algorithm.
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extracting algorithm.
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Table 3. Experimental results for the JPEG

compression attacks.
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PG PSR | e | PSR | PSR R |
(%) (%) (%)
100 {5168 O [1.00{4977| O |[1.00|4742] 0 |1.00
90 |47.11| 09 [097{4578 | O |1.00|4521| O |1.00
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70 |4144] 58 |084(4036| 0 [1.00{40.19] O |1.00
60 (40.17| 7 |0.80(39.10] O |1.00|3897| O |1.00
50 13934 8 10783828} 02 [099]38.17| 0 |L.00
40 |[38.5111.6]0.68])3746| 1.1 (0973737 0 |1.00
30 3759|144 (0.60|36.54] 3.2 |091{3647| 0 [1.00
20 |36.3316.7]053|3530) 8.2 [0.7713523| 1.7 [095
10 3406|174 0.51133.05]11.2[0.69|33.03 | 83 |0.77
® 4. AukA Q1 FahAE] e gk AgAz
Table 4. Experimental results by the general
image processing.
Attack PSNR | HIor NC
Week Blur 37.90 25 0.930
Strong Blur 36.47 33 0.908
Week Sharpen 35.39 3.6 0.899
Strong Sharpen 3424 4.1 0.885
Gaussian Noise 10% 33.12 6.2 0.826
Gaussian Noise 20% 28.55 83 0.767
Week Sharpen+Blur 36.32 35 0.902
Strong Shapen+Blur 33.75 43 0.880
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