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Tabh 1 Types and symbol settings of MPEG -4 motion vectors
HasdM VForward FieldV 1
16X 16 FALSE FALSE Fig 1 Ongnal watemmark
16X 8 FAISE TRUE
&< 8 TRUE
Iy [ 1] B P
() a1 =0 . 1
(2 b [ =1, 3
. R Skip
FAISE. , Skip  TRUE , MPEG 4
«( - 0
), HasdM VF orward FAISE,
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Fg 2 Original and watlemarked frames from three sequences
)5 (a) Foreman; (b) Akiyo; (c¢) News
Tsinghua Tsinghua Tsinghua
@ (b) ©
Has4M VF orward
3
IW, Fg 3 Extracted watemmaiks from three sequences
] ' ' (a) Foreman; (b) Akiyo; (c¢) News
W
3 k2 FI e
Tab. 2 Experimenta results
Foreman )
Akiyo , PSNR B PSNR/dB
News . CIF (352X 4 50 4 50

288) . 1, 94X 29, Foreman 3990 38 85 39. 88 38 84 1

%5 [ 9429 /25] Akiyo 3987 3987 3857 3857
—110 ’ News 3004 3862 3904 3861 0
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Ownerships Invisible

An MPEG 4 Motion Vector Watermarking Scheme Based on
Scrambling Using Game of Life

DAI Kan fei, HUANG Wen yong, CHEN Zhen yong, TANG Long
( Department of Computer Sciences and Techmology, Tsinghua University, Beijing 100084, China)

Abstract: A video watemarking scheme for the motion vector of MPEG-4 video object is proposed. Via operating the
compressed video data stream direcily, the pemutated watermark is embedded into the motion vector indicators.
Therefore, the scheme has a good compatibility with the compression standard. Experimental results show that the
poposed algorithm is considerable simple and efficient, and PSNRs of watemarked frames are educed rather slightly. In
addition, the scheme employs the noninvertible life-game scrambling to resist the protocol attacks.
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