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Digital Image Watermarking using FCM and ACS
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Abstract

This paper proposes, a new approach for digital image watermarking in DCT domain. was
proposed. This approach used a Fuzzy C-Mean algorithm (FCM) to classify 8x8 DCT blocks as two
different regions. The Ant Colony System (ACS) were designed and developed to search for the optimal
trade-off between watermark imperceptibility and watermark robustness. The resulting optimal frequency
bands and embedding strength were therefore dependent on the region type. The experimental results
show that the proposed scheme yielded a watermark that was invisible and robust against various image

manipulations. The effectiveness of this algorithm was also compared with the previous work.

Keywords: Digital Image Watermarking, FCM, ACS
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oy PSR NC1 NC2 NC3
(dB) (LPF) (MF) (JPEG)

1 34.8592  0.6210  0.7030  0.8098

50 34.8805 07211  0.7772  0.8512

100 35.5849 0.7490 0.7891 0.8620
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A1 PSNR uaz NC lusaun1sv911s 7 989 ACS
UBNAINW Lena (Promcharoen iae Rangsanseri, 2008)

L PSNR NC1 NC2 NC3
TRUN
(dB) (LPF) (MF) (JPEG)
1 36.4834 05661  0.6244  0.6996
50 33.2626 07054  0.7607  0.8500 () ()

100 83.0240 0.7146  0.7732  0.8631 v e o4
NN 8 (N) NN Peppers AUALIL (1) NIWNRHIUNNT

v

FAUATEUN
M1574 3

A7 PSNR Uaz NC 289)NAINNITNAaed (351

Yuaue)
PSNR NCT NGC2 NC3
NN
(dB) (LPF) (MF)  (JPEG)
Lena 355849  0.7490  0.7891  0.8620

Peppers  35.3264  0.7291 0.7996 0.8871

Boat 34.7914  0.7189 0.7551 0.8868

Barbara  35.4866  0.7211 0.7628 0.8693

AN 9 () AW Boat Aualiy (1) NNFENung
A5 4 AN

A1 PSNR liag NC VENIINNINNITNAABN (Promcharoen
uag Rangsanseri, 2008)

0 PSNR NC1 NC2 NC3
(dB) (LPF) (MF) (JPEQG)
Lena 33.0240  0.7146 0.7732 0.8631

Peppers  34.0817 0.7024 0.7591 0.8742

Boat 33.3337 0.7076 0.7358 0.8859
Barbara 34.3434 0.6944 0.7254 0.8411 (ﬂ) (°1|)
AN 10 () AW Barbara ARty (1) AMWARIY
A1919 5 N179aUA1LLUN
1 a o v £
AINITINIABTAINNITAUYIAIE ACS
. . . f e AWANU
ANLNUUBIGNUTZANTATN ¥
P Tumsihaneniy
Uszinn? 1 dsvnnii 2 a a
Lena 13, 4, 9,10 11,8, 10,13 0.51 1.65
Peppers 13,18,19,17 10, 4, 13, 8 0.62 1.35
Boat 10, 12, 13,9 6, 13,8, 5 0.37 1.43
Barbara 9,8, 17,13 9, 13, 10, 8 0.30 1.22
e (G >
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