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An lterative CRT Based Image Watermarking on DCT Domain
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Abstract

Digital image watermarking techniques have been studied in various fields in order to protect the

copyright of multimedia contents mostly composed by images. JPEG compression is a representative
copyright attack for image watermarking. The CRT-based watermarking methods in DCT domain have

been studied, because these are robust for JPEG compression attack. In this paper, we propose a new

method with improved performance compared with the existing CRT based methods in DCT domain.

The proposed method selects the DCT block according to the denseness at the watermark insertion

phase, and

iteratively adjust the CRT Conditional coefficients at the watermark extraction. This paper

shows that it is more robust for the JPEG compression attacks through experimental results.

» Keyword: Digital image watermarking, Chinese Reminder Theorem(CRT), Discrete Cosine Transform (DCT),
JPEG compression, Image Authentication, Copyright Protection
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Fig. 1. Watermark Embedding Procedure Method—-2

V. Selection of DCT Feature Domain and
Watermark Insertion Location
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Fig. 2. 8x8 DCT Blocks
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Fig. 3. Proposed Watermark Embedding Scheme
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V. Repeated Watermark Extraction for
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C = Value;
while TAF > RANGE do
C=C+5;
if b=22% then
Watermark bit = '1’;
else
Watermark bit = '0’;
end if
end while
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Watermark
embedding
Watermark Watermark
bit = "1" bit = "0

A~ A

< b>D+C\\ //b<D+C
™~ = 2 - g 2 e

Fig. 6. Watermark Embedding Procedure

VI. Experimental Results
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Table 2. Comparison of PSNR and TAF when JPEG Compression Attack and No Attack

" s Patra’s Patera’s )
Image (Wcic:r:rg)z?rzto:k) Bae’s Method[10] Method[11] Method[12] patra’s Method[13] Prposed Method
PSNRIAB] | TAF[%] | PSNRIGB] | TAF[%] | PSNRIGB] | TAF[%] | PSNRIB] | TAF[%] | PSNRIGB] | TAF[%]
Without Attak | 42.67 0 60.97 0.05 41.05 0.51 37.38 0.42 36 0
Lena JPEG 25.46 6.47 39.09 | 39.61 38.56 5.15 36.11 2.80 32.36 0
Compression
Without Attak | 41.76 0 61.52 0 40.65 0.29 37.82 0.29 35.40 0
Baboon JPEG 25.46 5.57 29.08 42.90 | 30.02 6.05 29.69 3.64 25.84 0.39
Compression
Without Attak | 42.90 0 61.75 0 40.41 0.37 37.24 0.24 36.05 0
Airplane JPEG 25.46 5.91 39.96 | 36.65 | 39.31 5.57 36.83 3.15 32.60 0
Compression

Table 3. TAF Identification and Performance Comparison for Step—By-Step JPEG Compression

Quaility TAF [%]
Factor Bae’s Method[5] Patra et al.'s Method Proposed Method
[%] Lena Baboon Airplane Lena Baboon Airplane Lena Baboon Airplane
90 4.98 4.66 4.39 8.69 21.24 21.34 0 0 0
80 5.10 4.66 3.88 9.49 21.22 21.58 0 0.09 0
70 6.47 5.57 5.91 8.76 21.83 25.20 0 0.39 0
60 10.10 7.23 9.96 11.40 22.58 23.75 0 0.19 0
8l JPEG 4% A9 949 3¢ QF(Quality FactonE 0.7 Aleksr HPE-S Baboons A|9E T 719 A9 G4 2% QF
2 A8t &4 GFHAIA ARSI 90%14 60%7HA R 0°] vreRt ¥ Enta7t 2=

% 29 A%% WAl 99, TAFZE 0% Uehiths e 98 $38 28 8913 4 3tk Baboond] 2%, QF 70%14
whEe] 2% F 1 Wz AT Qe A% Eat 2euR AR 13 B4 Asasit Andew, Aekd wie 5
Aele] PERAE 100% FZ0H= SlolM, PSNR kol 27 &) QF 60%7/}7<] QB eI} 2 24 glo] HEE= S
0% A2 0 450 A9 wow o AeldE  JUT 4 glons PEG YA AT Heets Bl
S, TAF7} 5% 0 700 hebel S7halee o 4 itk
%8 4 gt om% ) Wl oAl Al 7hA e
urh o Aol AR AL 3 & 5 ek PSNRY A9,
? = 1ol7] ghou), FAWA o

oo VII. Conclusion and Future Directions

Fig. 7. Test Images. (a) Lena (b) Baboon (c) Airplane
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