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ABSTRACT

The necessity for a technique to protect intellectual property of a digital content has been increasing,
especially for the image/video contents which are the most favorite because of their high information-intensive
property. According to this demand, this paper proposed a digital watermarking algorithm, which is recognized as
the most promising technique. This algoithm targets MPEG compression system and the watermarking process is
to be performed during the compression process. It inserts watermark only in Y components of I-frames.
Experimental results showed that the proposed method satisfied both imperceptibility and robustness against
various attacks. The PSNR difference between the compressed images(the average compression ratio was about
27:1 with Y:Cb:Cr=4:2:0 color format for TM5-based compression) with and without watermarking was only
1.8dB (4.2%). In each case that the resulting image after an attack was reusable the normalized correlation

between the extracted watermark and the original one was above 0.8.
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Table 1. Classification of watermarking techniques

Criteria Classification

Perceptibility of Perceptible Watermarking

watermark Imperceptible watermarking

Robustness against Robust watermarking

attacks Fragile watermarking

Target data to Spacial-domain watermarking

insert in Frequency-domain watermarking

usage of original
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Fig 9. I frames of ballet video before and after watermark
insertion; (a) before, (b) after.
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Table 3. The NC value of extracted watermark after
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. Gaussian noise addition
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www.dbpia.co.kr



=% /MPEG MY 45 A% UAE 8wk 71

I 4. Sharpening 37 ¥ FZH AEvi2e] H7d o= AL Btk E3) Aot duE=u F =H
;l'}?;)l}[fenﬁl . ZE:;CkNC value of extracted watermark after we) Lous] Wraishe] vlme] A Gaussian E-S3
sharpening 7F 340 tislixe ARbgE WhHo] ozt w2 A4t

image weak strong 3} JHEEE BHYoy cropping 3] HisiAE
(33.25dB) (27.52dB) AlRket o] 453 ¢S Hollouo] WHE

ballet 0.880 0.757 t AHHez $58 45S BYS Flaan
football 0.830 0.692 b 2 =FelA Aljket e WEe wvk
A7 A1 BE WA wile 53 A5

E 5. Cropping 34 ¥ FZ9 SJevlae) A3 Ja=
Table 5. The NC value of extracted watermark after
cropping attack %+ 7

. cropping

image 10% 20% 30% [1] M. Kutter, F. Jordan, and F. Bosson,
ballet 0.990 0.913 0.825 “Digital signature of solor images using am-
football 0.960 0.895 0.812 plitude modulation”, Proc. of SPIE, Vol

3022, pp. 518-526, 1997.
[2] K. I. Hashida and A. Shiozaki, “A method

D D D -Dl D-n of embedding robust watermarks into digital

color images”, IEICE Trans. Fundamentals,

H T I H T. }H:Til Vol. E81-A, No. 10, pp. 2133-3237, Oct.

@ ®) © 1998.
T2l 10. NC Zoll w2 =38 YR, (@) NC=0.99, (b) [3] Tain E. G. Richardson, Video codec design,
NC=0.88, (c) NC=0.778 ) John Wiley & Sons, pp.127-133, 2002.
Fig 10. Extracted watermarks according to the NC values; .
(a) NC=0.99 (b) NC=0.88, (c) NC=0.778 [4] A. V. Oppenheim, R. W. Schafer, J. R.
Buck, Discrete-time signal  processing,
E 6. Loue] Wiz vlul " Prentice-Hall, pp.541-588, 1999.
Table 6. Comparison with Lou’s method 5] &, 207 A= go|mal o=
o M, =] Oy I, T =X i o
attack proposed Lou’s &, oM, pp.42-65, 2001
algorithm algorithm [6] hitp://www.jpeg.org
Gaussian | 0% ! 0913 [7] o5&, 7F7), 471418 MPEG-2, E533
noise 5% 0.781 0.784 Z3A) 2002
addition b ’
10% 0.602 0.603 [8] Tain EG Richardson, H264 and MPEG-4,
10% 0.990 0.853 John Wiley &Sons, 2003.
cropping | 20% 0.913 0.629 [9] 1. J. Cox, et al., “Secure spread spectrum
30% 0.825 0.505 watermarking for multimedia,” IEEE Trans.
on Image Processing, Vol. 6, pp. 1673-
V.24 E 1687, 1997.

[10] M. Bami, “Image watermarking of secure

E =EdA= DCT-7¥F AA1ZF MPEG HIT|2 transmission over public networks”, Proc. of

U5 A=HS Bl HVW* I A4S 25 COST, pp. 290-294, July, 1997.

Zke Ev daelES ARbeath o WS [11] F. Deng and B, Wang, “A novel technique
MPEG HIt|& ©lolH F \_-E—a} ZH A Ze) for robust image watermarking in the DCT
e o2 st DCTY 99l 8x8 A8 domain”, International Conference on Neural
T 7 HIES YHraE At ARbe HEivt Networks and Signal Processing, Vol. 2,
2 ugEs AT A9 =2 vV ARl pp-1525-1528, Dec. 2003.

413

Copyright (C) 2005 NuriMedia Co., Ltd.
www.dbpia.co.kr



283 =54 "05-5 Vol.30 No.5C

[12] T. Xianghong, X. Shugin, and L’ Qiliang,
“Watermarking for the digital images based
on model of human perception”, Internatio-
nal Conference on Neural Networks and
Signal Processing, Vol. 2, pp. 1509-1512,
Dec. 2003.

[13] N. Ahmidi and R. Safabakhsh, “A novel
DCT-based approach for secure color image
watermarking”, Proc. ITCC, Vol. 2 , pp.709
=713, April 2004.

[14] D. He, et al, “A practical watermarking
scheme aligned with compressed-domain
CIF-to-QCIF video transcoding”, Pacific Rim
Conference on Multimedia, Vol.2, pp.1168-
1172, Dec. 2003.

[15] A. M. Alattar, et al., “Digital watermarking
of low bit-rate advanced simple profile
MPEG-4 compressed video”, IEEE Trans.
on Circuits and Systems for Video Technol-
ogy, Vol. 13 , Issue 8 , pp. 787-800, Aug.
2003.

[16] D. C. Lou, et al., “Adaptive digital water-
marking using neural network technique”,
IEEE International Conference on Security
Technology, pp. 325-332, Oct. 2003.

[17] R. C. Gonzalez and P. Wintz, “Digital im-
age processing”, Second Ed., Prentice-Hall,
pp.34-42, 2002.

[18] . J. Cox, et al, Digital Watermarking,
Mogran Kaufmann, 2002.

[19] J. Huang, et al, “An integrated classifier in
classified coding”, Proc. ISCAS, pp. 146-
149, June, 1998.

[20] A &, g5k ola] PZFEaL, pp.91-95, 1996.

F ¥ A (Byoung-Seok Yoo) A3
2003 2¢¥  Fui g HAARA)
B3I EHJ(FEh
2005 29 F2HEa of ekl
ZA(FEAD

2005 3€~dA Fugw

AR TS 24
<#4lEok Image Processing,
Digital Watermarking, FPGA/ASIC 7]

414

Copyright (C) 2005 NuriMedia Co., Ltd.

Z (Hyun-Jun Choi) Az

2003 29 F-uiEh AR
238 EAFIAD.

20053 29 Feoista thshel
ZAF3Hrh

2005 39~@A Feuisha
Iute)shel uAty

<TlEok FEUs, AEV,

5.8}, FPGA/ASIC A7, Design Methodology

M A S (Young-Ho Seo) A3
19991 249 FLoigtu A
AN5Fs EAFAh.
2001 2¢9  Feoistw ofg

HEAFEAAD.
2000 39~2001d 129 <)
E25 974
2003 69~2004'd 6¥ d=
A71A7d A7
2004 849 F2ughw ofEAEYF D
20043 99~20043 11¥  #3UNe Adws
2004 12€9~AA e AFuy
<#4Hok> Image Processing/Compression, $JEJn}
7, 453, FPGAJASIC A7)

ul

2l = = (Dong-Wook Kim) ZX3)%
' 1983 2¢€  SHFdIsta HAE
g} ZQ(FD

19851 29 ghoishar okl
ZAF D,

1991 d  9¥  GeorgiaZ =l st
A7 Fg Z2J(FAD.
19923 39~-A Fdisw
AR E s g B2

gk 27)E A7a I

20001 3¥€~2001d 12€  QEATEAF) I

<PAlHok TIAE VLSI Testability, VLSI CAD,

DSP A7), Wireless Communication

www.dbpia.co.kr



	MPEG 영상/비디오 압축을 위한 디지털 워터마킹 기법
	요 약
	ABSTRACT
	Ⅰ. 서 론
	Ⅱ. MPEG 시스템의 디지털 워터마킹
	Ⅲ. 제안된 워터마킹 알고리즘
	Ⅳ. 구현 및 결과
	Ⅴ. 결 론
	참고문헌
	저자소개


