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Algorithm Based on Contourlet Transform Domain
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A novel adaptive quantization index modulation digital image watermarking algorithm in contourlet
transform domain is proposed. The original binary watermark image is preprocessed through extended scrambling,
dimension reduction and pseudorandom sequence encryption. The secret watermark information bits are embedded

— .

into low-pass subband coefficients in contourlet transform domain. According to energy distribution in lowpass

subband, the largest singular value of the selected lowpass subband coefficients blocks is adaptively operated by
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quantization index modulation for embedding watermark information. Experimental results show that the algorithm
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has good imperceptibility and robustness against the attacks of JPEG compression, low-pass filtering, additive noise,
watermarking extraction, which is a blind watermarking algorithm.

resampling and image cropping. Because of quantization embedding strategies, no host image is needed in
quantization index modulation; blind watermarking
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Table 1 Values of PSNR before and after watermarking

Image PSNR/dB

Lena 39. 8543
Baboon 39. 8685
Barbara 40. 0499
Peppers 40. 2019
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FJPEG 4, Y hE 56 B S IOK BN . 24 i 5T IR 3R
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% 2,

# 2 BiES JPEG R4 doh e fe %

Table 2 Ability of resisting image JPEG compression attack

QF NC BER /%
30 1. 0000 0

25 0.9926 0. 5859
20 0.9817 1.4648
15 0.9182 6. 6406
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Table 3 Ability of resisting image filter attack

Filter type Parameter NC BER /%
Mask size;3 X3 0.9484  4.1992
Averaging filter
Mask size:5X5 0.8042 16.1133
Mask size:3 X
fask size: 323 9541 1. 2605
Gaussian lowpass Sigma:0. 5
filter Mask size.3 X
fask size:3X3 ) 9645 2.8320
Sigma: 1
Mask size:3 X3 0.9865 1.0742
Median filter
Mask size:5 X5 0.9324  5.3711

K BN B AE A% i B 2 B AN R B
W 77 T P05 52 B MRS R R, SR R WA 3L
BT X 5 P TIPS A R e AR R L IR 4
A PUEG R BT PR RE

Table 4 Ability of resisting image noise attack

Noise type Parameter NC BER /%
] } Variance:0.1%  1.0000 0

Gaussian noise ) _
Variance:0.5%  0.8175 15.0391
~ Density:0.5% 0.9545  3.6133

Salt&:pepper noise . _
Density:1% 0.8555 11.7188
. Variance:0.5%  0.9854 1.1719
Speckle noise .

Variance: 1% 0.9434 4.5898

HOR AT T8 e S K ED R AL Sy O IR B Y n
5 2 UK B FTFRKE 3 7K BD RS R JFR B 1/ n £5
S 6 % WY AR SCARL VR N IR T SR R A AR S A AR
mk s,
5 UEMRTE R AT L RE

Table 5 Ability of resisting image resampling attack

Resampling Scale NC BER /%
1/4 0. 9160 6. 8359

1/2 1. 0000 0

2 1. 0000 0

4 1. 0000 0

X K BB L B BEAT BT U0 . S SR WA ST
LA B BT T V) Bl R T . N3k 6 o
#* 6 PRI Y BGLi P RE R

Table 6 Ability of resisting image cropping attack

Cropping Scale/ % NC BER /%
15 0. 8953 8.5938
25 0. 8194 14. 7461
35 0. 7836 18. 3594
50 0.6873 26. 8555
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