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Adaptive Digital Watermarking Algorithm for Stereo Video
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Abstract Stereo video is an important future trend in video technologies and intellectual property rights protection for
stereo video should be resolved in advance to avoid piracy. In this paper, based on our previous research work on both
digital watermarking and stereo video, a novel adaptive digital watermarking algorithm for stereo video is proposed after
analyzing the characteristics of stereo video. The watermark is embedded into disparity vectors of enhancement-layer
stream, without affecting the structure of base-layer stream. The proposed algorithm is an adaptive one, which keep the
quality degradation of the overall reconstructed video images being the smallest. The whole watermarking process is mainly
performed in compressed domain without the need of the fully decoding of compressed stream. And watermark detection can
be blindly performed without the need of the original video sequence. As a whole, the proposed algorithm is fast, simple.
Experimental results with several stereo sequences show that the embedding of watermark has litile affection on image
quality and the degradation of PSNR with the adaptive algorithm is smaller than that with non-adaptive algorithm.
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Fig.2 Watermark embedding scheme
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Fig.3 Flow chart of watermark embedding
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Fig.4 Images of enhancement layer before watermarking
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Fig.5 Watermarked images
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Fig.6 Watermark detection results
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Tab.1 Degradations of watermarked images and WDRs
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5(dB) 0.0235 0.1078 0.0413 0.1489
KEPRIINE  1.0000 1.0000 1.0000 1.0000
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Tab.2 Detection results of non-watermarked

video sequences
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Tab.3 Comparing of degradations() of watermarked
images using adaptive and non-adaptive

schemes respectively
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ZBrAVYIE 3 0.0235 0.1078 0.0413 0.1489
FHER SR 0.0772  0.1091  0.0936 0.2163

B 6 2 MR A K ER I B 3 55 2 PR 4R F 42 BB R K ED
BB, &1 4 H T KEHKRATTR 8RB R 75
15 W LT R {E & FK EDIE#i KL 1R

MBS B 6 LLKFE 1 LA, &k AKEEE
BE {7 LE T RRAR /N, B K BB ik A B AR H M
4 R BRI K ENAG A HN | X BBK Nk R A



72 [ E & FE 2 3 B12%

B o R 2 G T HEXRERAKEE S 8P E
BEFTKRMNER . & TRBEGRKRMAED, R
B 7K ED IE B A 1 R AR /DN, 53X R B 72 B A A K EN Y
PG R IR BKEME B, Tl LLE RS
FR. RIGHT BENEEMIEAENBEERK
EMRAEER, NP AT LUE R A B3 B B ik A K
BN B B R B B T M BN TR A B R R Y
TR,

5 & i

Xt SL AR AR BUR PR — AR E R
HI A DR 1) B, TR Ay i1 1) R 9 4 L A R T LA
R e SL AR BLB = i B e RRUR R A IR R o A< SCHR S 9
T 7 32 A4 AR 49 B 7 K ED B SRR R K ER AR BHR A
B398 )2 B PP IR B, X R K BT A X B AR B
MBI AL W ZE LR A A SRR, R
FKENR S M AR BB R 5, BB R VA
BATTR B8R AT RE D i O R URHE | LA ik
AJKENJE B R R B R Rk X Bl /b o HOKETRYIR A
MRBURERE T RGBT, KR EAER
TifE, BABEEME RE, LREREFAAE
HE B R R

$ % 3k ( References)

1 Rhys Hawkins. Digital Stereo Video: Display, Compression and
Transmission[ D]. Ph. D. thesis, the Australian National University,
Canberra, Australian, 2002.

2 Park J, Yang K H, Iwadate Y. Efficient representation and

compression of Multi-view images [ J]. IEICE Transactions on

—

Information and Systems, 2000, E83-D(3) . 2186 ~2188.

Bas P, Chassery ] M, Macq B. Geometrically invariant watermarking
using feature points[ J]. IEEE Transactions on Image Processing,
2002, 11(9) ; 1014 ~1028.

Voloshynovskiy S, Deguillaume F, Pun T. Multi-bit digital
watermarking robust against local nonlinear geometrical distortion
[A]. In: Proceedings of the 2001 International Conference on Image
Processing[ C], Thessaloniki, Greece, 2001 : 999 ~ 1002.

Dong P, Brankov J G, Galatsanos N. Geometric robust watermarking
based on a new mesh model correction approach [ A]. In:
Proceedings of the 2002 International Conference on Image Processing
[C], Rochester, New York, USA, 2002; 493 ~496.

Langelaar G C. Real-time Watermarking Techniques for Compressed
Video Data[ D]. Ph. D. thesis, Delft University of Technology,
Delft, Holland, 2000.

Zhu Z J, Jiang G Y, Yu M, et al. New adaptive watermarking
algorithm [ A]. In: Proceedings of the 2002 IEEE Region 10
Conference on Computers, Communications, Control and Power
Engineering[ C], Beijing, China, 2002; 152 ~ 155.

Zhu Zhong-jie, Jiang Gang-yi, Yu Mei, et al. New algorithm for
video watermarking in MPEG-2 compressed domain [ J]. Acta
Electronica Sinica, 2003, 32(1); 21 ~24. [ RfPA&, HR B, 66
%, MPEG2 EMH MM WA B F KNFE L[], BFEH,
2003, 32(1): 21 ~24. ]

Zhu Z J, Jiang G Y, Yu M, et al. Fast disparity estimation algorithm
for stereo video coding [ A ]. In: Proceedings of the 2002 IEEE
Region 10 Conference on Computers, Communications, Control and
Power Engineering[ C], Beijing, China, 2002 285 ~288.

Sun J, Zheng N N, Shum H Y. Stereo matching using belief
propagation[ J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2003, 25(7) : 787 ~800.

Davis J, Ramamoorthi R, Rusinkiewicz S. Space-time stereo; A
unifying framework for depth from triangulation[ A]. In; Proceedings
of the IEEE Conference on Computer Vision and Pattern Recognition

[C], Nice, France, 2003 ; 359 ~366.



