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A New Method for Embedding Gray Image Watermarking
into Orthogonal Fractal Compression Image

HUANG Xiao-qing, YU Sheng-lin, FENG Qiang
( College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing ,210016)
Abstract The traditional watermarking techniques based on fractal coding is generally using 0, 1 sequence as the
watermark. This does not implement embedding gray image as the watermark. Based on orthogonal fractal coding, a new
fast watermarking technique is proposed in this article which can embed gray images. Just because the orthogonal fractal
decoding is a mean-invariant iteration, the watermark can be embedded into the fractal decoding parameters directly.
Experimental results show that gray image’ s embedding hardly does not have any effect on the fractal decoding image. And

also, this scheme is better than the traditional techniques on being robust against many attacks such as cutting, low-passing

filtering, and JPEG compression.
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Tab.1 The PSNR between every original image and

fractal image embedded different watermarking image
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Tab.3 NCs for extracted watermark against many attacking methods

it £ 7k B R % Lena peppers
Y ot O vk JKER 1 TKER 2 K ED 3 JKED 1 IKEp 2 KEp 3
*Z Wt 1. 000 000 1..000 000 1. 000 000 1. 000 000 1..000 000 1..000 000
10: 1JPEG Ji 45 0. 980 742 0.975 987 0. 982 654 0. 996 892 0. 990 339 0. 996 582
5: 1JPEG JE 43 0. 998 046 0. 966 326 0.998 535 1..000 000 0.967 154 0.999 756
R T A 3 0. 999 949 1. 000 000 1. 000 000 1. 000 000 1. 000 000 1. 000 000
o 307 e 0.788 245 0. 867 237 0. 808 283 0.817 873 0. 899 255 0.829 418
TR 18 i 0.933 080 0.986 751 0.949 714 0.928 985 0.989 511 0.942 951
Bk 0.993 974 0.928 236 0.995 117 0.992 280 0. 900 359 0. 994 452
45 /N 1/2 TR R 0. 872 708 0.918 024 0. 883 481 0.931 023 0. 953 630 0. 936 160
LR/ 33 0. 960 014 0. 980 403 0. 966 065 0. 995 360 0. 998 344 0. 994 468
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Fig. 6 Embedded the same watermark with literature [ 9] using the proposed method
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Tab.4 Comparison between the proposed method and mentioned in literature [ 8]

SR SCHR[9] 7 AR 37 3% SCHRL9] 7 3%
Yot ik *( NZ’;{* “([NCJ;M i ) ([NC])
. Bifk 0.999 6 0.977 5 JE4 L 6 0.996 8 0.995 5
e 5 Bk 0.947 2 0. 644 1 FE4i H: 8 0.993 6 0.995 5
) 10% 1.000 0 0.783 8 EZ;} JE46 1k 12 0.976 4 0.950 5
BT 15% 1..000 0 0.955 0 JE4 1L 16 0.968 8 0.9459
%) ) 25% 1,000 0 0.950 9 FE4iH 19 0.957 2 0.941 4
) 50% 1..000 0 0.941 4
) 75% 1..000 0 0.720 5
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