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Tab. 2 Error code rate of the watermarking after attack

Z Bk E./% Z F ok E./% Z F Bk E./% Z B BE E./%
BUER 75 (0. 01) 1.58 M 55 (5 %) 4. 39 B Wi TS (0. 002) 3.32 4 ik Mo (0. 8) 1. 33

BLER 8 75 (0. 02) 5.66 ot % (10 %0) 5.47 T 3T I 75 (0. 004) 4.29 g i (1.3) 7.51




%Al AL, S SR AT A2 S T A SR B2/ B SR A K B A 397

4 HRIE

R G S BT IR 7732 Bl il 31 K5 7K B IET AR 3 B AT 2k o 3 B 20 B X ik A 5 15
A B TR A K ENE 9 B R B S0 R W Bk O T AR AR Y IR B I R AR BT B T Y R
bR T ARG R ROR.

S & k-

(1] 5%, PREL 5 . DR 55, ik Wi (] 00 2 2% 98 1y w3 B AR K B LT . o+ 55 MU 4E Bl 503t 5 BB 2 2% ik, 2010, 22(5)
871-878.

(2] (48R, Fao. 5T H. 264 MUK ENBORLT ] AL T .2009,29(4) : 1174-1176.

[3] BISWAS S,DAS S R,PETRIU E M. An adaptive compressed MPEG-2 video watermarking scheme[ ] ]. IEEE
Transactions on Instrumentation and Measurement,2005,54(5) :1853-1861.

[4] SELESNICK I W,BARANIUK R G,KINGSBURY N G. The dual-tree complex wavelet transform[ ] ]. IEEE Signal
Processing,2005,22(6) :123-151.

[5] KINGSBURY N. Complex wavelets for shift invariant analysis and filtering of signals[J]. Applied and Computation-
al Harmonic Analysis,2001,10(3):234-253.

[6] DEQING S,ROTH S,BLACK M J. Secrets of optical flow estimation and their principles[ C]// IEEE Conference on

Computer Vision and Pattern Recognition. San Francisco: Computer Vision and Pattern Recognition, 2010 2432 -

2439.
(7] 25 . Horn-Schunck St it 55 3 45328 3 H ARG I K BRER P 38 AW 52 [0 ], KU R 22240 AR B2 i. 2012, 11
(9):146-147.

(8] 2=k W, BT 2l 25 Wi iy M0 AT G B it £ R B VR B X [0 ). SRR R 24 23], 2009, 24(4) : 69-72.
(9] 558, PRECH . PRMT . 45, Mt Ia] T0000 52 25 5 | 09 w] 36 SRR BRLT DL 155 0L Bl s it 5 BB 2 4. 2010, 22(5) 1871~
878.
[10] LIN C C,HSUEH N L. A lossless data hiding scheme based on three-pixel block differences[ J]. Pattern Recogni-
tion,2008,41(4) . 1415-1425.

A Digital Watermarking Algorithm Using the Motion
Estimation of Optical Flow Field in the DT-CWT

CUI Zhuang, LYU Jun-bai

(College of Computer Science and Technology, Huagiao University, Xiamen 361021, China)

Abstract: This article presents a digital watermark algorithm based on optical flow field in dual tree complex wavelet
transform (DT-CWT). In the beginning, detected the key frame of the video by optical flow information, then do the mo-
tion estimation of the key frame using optical flow field. According to the sensitivity of the human eye for the rapid flow
things, embed the sub-block watermark in the area of rapid movement. The measuring result shows that this algorithm
has great features of the sight. At the same time, it's has great stability face to the noise, scaling and other malicious at-
tacks, it also shows a good real-time.

Keywords: optical flow field; dual tree complex wavelet transform; motion estimation; digital watermarking
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