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Abstract

In this paper, we proposed a novel robust watermarking technique using PIM and 2D
barcode for the copyright of the digital images. Because human is impervious to the
change in the complex area, the embedding watermark to the selected coefficients using
PIM enhances invisibility. A 2D barcode image is used for watermark in this research. The
2D barcode contains more information than conventional 1D barcode and includes the error
correction algorithm. Therefore the watermarking algorithm using 2D barcode enhances the
robustness of watermark. From the experimental results, the proposed algorithm shows
better invisibility and robustness performance in a general signal processing such as JPEG
and SPIHT lossy compression.
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Fig. 1. Watermark Embedding Processing
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Fig. 3. Sample-1
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Fig. 4. Sample-2

Fig. 5. 2D barcode image for Watermark
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Table 1. PSNR of watermark embedded images

42.29

43.20

ME-1 41.80

AlE-2 39.30 40.19 42.33




PIM# 2D #t2=E o] &3 HEukd ¢neF: 107

32 AN

® 29 3& AT 93F% 247 JPEGE o183 7
SPIHTZ &4 53t & fAIRE Sl Aads &
g Adolr}, FAEE 4] (49 Alt Arolth doly
g 7l A3kS o) gdle] AEnlEv) A Fulge gjdRgl
ofet ne e tiedd AlsEBR DCT vl& nFat
A€ £ 9 2 F2d+ X 39 SPIHT 4= 39 2
F7t & 29] JPEG ¥ 3o AFEn o 2 A%S
< & o

T 2. JPEG &4 5% Al
Table 2. Similarity of JPEG lossy compression

50% 0.9994 0.9758
75% 0.9999 0.9962

3. SPIHT &4 ¢4&%e| RAIT
Table 3. Similarity of SPIHT lossy compression

50% 0.9970 0.9910
75% 0.9999 0.9993
IV.E3E

£ =M PIME o83l JAate] £8 FEE A
g3l fEintag A9dshe doldsl A 7ty fEint
7 WS ARSI AN wWEe 4 93 HolE
3 oA MBS olgslel B&slm, 2 HoldE 8x8 BE
o2 W ¥ 449 224 PIM WS A4 B
£ ARt 7t 5280 EREE 7] SMUE BERD
T HEFS 9AReE Y, dAFREG & J99] do]
B3 A3 Ao dshe SEvRaE Ajigd olze
HE B8 AgE 98 slae 92 degeias 332€ 9
Elnlasle] JRAAE B L2FEE THE & Ut

dlo)Bx iR WL A g3l Yo xFE ¥
o] ASE B83kx, FAd PIME ol83le] Qztel
Az} Bg0] B33 399 daide sl £ A
fgeie] At AME daelFe LA A3A
29 92 4%, BHF o= AA#E Holx 3l

it

(2l

(1) S. Katzenbeisser and F. A. P. Petitcolas,
Information Hiding Techniques for Steganography
and Digital Watermarking, Artech House.1993.

(2] “Information technology - International symbology
specification - Data Matrix,” ISO/IEC 16022,
Dec 2004.

(3) 859, o|FF, PIME 0|43 slol8dl =izl 7t
Aeinly”, AT R R =8A, AsH, A3z,
pp.62-66, 2003

(4) Shi-Kuo Chang, Principles of Pictorial Information
Systems Design, Prentice Hall, pp. 520-523,
1997.

(5) Tae-Hee Kim and Dong-Seok Joeng, “Image
indexing method using entropy measure with
multilevel-multiresolution approach,” SPIE,
Storage and Retrieval Image and Video Database
VI, vol. 3312, pp. 383-391, 1998.

(6) 1. J. Cox, J. Kilian, F. T. Leighton and T.
Shamoon, “Secure Spread Spectrum Watermarking
for Multimedia,” IEEE Trans. on Image Proc.,
Vol. 6, pp. 1673-1687, Dec 1997.

(7) Xia X., C. Boncelet, G. Arce, ‘A multiresolutional
watermark for digital images,” IEEE Int. Conf.
on Image Processing, Vol. 1. pp. 548-551,
Oct. 1997

(8) 45, °IFA, "X qAIES |8 b
g geiup] 7, IFAFE RS =74, A9
A, A4z, pp.13-18, 2004



108  ®E FFEHREE mLEE(2005. 11.)

gt d

2004. 2. YeHiEtn AAEE)}
FE}

A Qdizka Fedia At

(FED FdA], Heulde)
Al

HEH

1997. 8. Juittn AxpFsia}
T}

A FA1EE e
Zag

(TP A5z, Yejririe)
A

ol 7| &

A S} Aeua) Rad

(FiEoh dzAe, et
Al




