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Abstract: A new robust public watermarking algorithm in DCT (discrete cosine transform) domain is presented.
Due to good randomness and easy reproducibility of chaos, the watermark is firstly permuted by the hashed chaotic
sequence, then a small number of reference points are randomly selected in the middle frequency bands of the DCT
domain based on the chaotic sequences, and the batch-type disorder watermark bits are embedded into the
neighborhood of every reference point using odd-even quantization. The usefulness of multilevel chaotic keys and
privacy of modification to frequency coefficients enhance the security of watermark information. The blind
extraction of watermarking information is realized under guaranteeing that a larger capacity and significant binary
watermark is hidden. Moreover, a reasonable trade-off between the invisibility and robustness is obtained.
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(a) Original image (b) Watermarked image

(2) Jsh B (b) F/KEER

Fig.1 Results of watermark embedding (4=25)
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(b) DR=13.82% (c) DR=1.54% (d) DR=7.91% (¢) DR=9.18% (f) DR=8.77%
Fig.2 Extracted watermarks with common image processing (4=25)
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Fig.3 The variety of coefficients introduced by watermark embedding (4=25)
B3 ZKEI RIS T 5 1 PR 22 K A2 B (4=25)
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(a) A’s influence on PSNR (b) 4’s influence on DR
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Fig.4 Quantification step’s influence on performances of the watermark
4 BWLKXT K ENERE 1 52
Table 1 DR (%) of extracted watermarks with different extent image processing (4=25)
FT 1 AFEFEEE BRI T H IGK BN DR {H(%)(4=25)
Bond Area (%) 5 20 35 50 75
pping DR (%) 0.98 3.15 8.84 13.82 25.52
Variance 19.66 32.77 52.43 78.64 131.07
AWGN DR (%) 0.76 2.96 7.91 15.78 26.05
File size (KB) 146 95 70 57 48
. (ratio) (%) (100) (65) (48) (39) (33)
JPEG compression DR (%) 0 0 2.91 8.13 13.96
Ref. [10] 0 1.2 11.84 19.76 29.44
5 & &

ARSCHR T — T IR P A 5 PRk 2 JT 2K BN 5 56 A K BTN I 22 A TRV 51 489 5 17 7K BN By
FE BTG 73 A ) DR 5 LR A, R B Tt P A 2 50 B 23 1) 7 B SR B 7 v, AR — e R 2 B 17
JKEZRGE IR 22 A R A D A AT R A AN [ F TG b BRI S B i 2 5205 U 4%, e T S B 07 R LSRR BN AN ] D
PG, DAL A5 T S I 48 112, AR 23 # 5 S 6 07 FCIRAIE 1 %7K BT SR PR AT 21
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