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A Digital Video Watermarking System
by Associating with the Motion Estimation

YosHITO UENOt and KENJI MURAKAMIY

Recently watermarking has become a major issue to solve authentication problems and
copyright protection as major security demands in digital ages. A wide variety of digital
video watermarking techniques have already been investigated. In this paper we propose a
digital video watermarking by associating with motion vectors of P—frame and inserting flag
pixels into I —frame. Our proposed methods can achieve the increase of watermark bits to be
embedded so that these techniques will be applicable to MPEG format. Experimentally, our
proposed methods are efficient in terms of increase of watermark bits by 3 times, also keeping
the quality of watermarked picture with more than 39db and having the extracted watermark
bits with no error. Therefore, these watermarking techniques are useful in digital video wa-
termarking, especially, for MPEG encoder and also the robustness of malicious attacks have

been evaluated.
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Fig.1 Block diagram of a digital video watermarking by

associating with motion vectors.
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Fig.2 Embedding a flag bit 2 by associating with the
direction of motion vectors (Chain Code Method).
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Fig.3 Embedding a flag bit using a random pattern
(Chain Code Method).
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Fig.4 Binary tree watermarking method by associating
with motion vectors (Binary Tree Method).
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Fig.5 The superposed macro-blocks by associating with
motion vectors.
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Table 1 Results of watermarking into the macro-blocks
of I—frame using Chain Code Method.

BHAHGH BAH T BAHH BEMLIER
SESNR FESNR R R
YRS A~D

BHAH 40.21db 39.95db #120%

Co i~ D
1BsHAH 46.64db 44.51db #120%

YRS DEFILIE
D.CRSADIBHiAFH | 40.21db 39.58db 0%

Copk 5y D& FALIE
D.CRSADIBHIAFH | 46.64db 44,52db 0%

o022 0000000000000 O00DOO

ooooboobooooobooooooooooDo
gooooboooooobooooooooobooo
ooooooooobooooooooobooooon
goboooooooo

goooo

0ooooooo
00000 = ——— x 100% (1)
0oooooooo

good

oobooooooooboooooooboooo
O00oo0oooooyooooooooo cboOoo
goooooooooooooobocoboooobooo
gooooooocobOooooobooobobooooo
goooobooooooooboooooooooo
gobooooooooboooooobobOooooo
gobooboboooooooooboDbOobbObOon
gooooooooooooboobooooooooa
gooooooooobooooo

uboooooooboooooboooooooboo
ooooopoooooooooo becroooooo
ooooo bCcOOOOoOOoOoOOOOOOOOO
00oobo0o0ooo b.CcOboooooooooooDn
gooobooooooboooooooooooobooo
gooboooobooooooooooooooooboo
goooooooooOoboooobooobobOooo
goooooobooobooooooboooo

gbooobooooooooooooooood
MPEG-1000000000000OO0O S/NOO
ooooooooooT0O0oUOO S/NOOOO
0O AVD MPEG-100000000C0O0O0O0OOOO
gooooboooooboobobOoobooOobooobooboo
goooooOooOooobOboooboooooooboan
obooooooooooobooo2ooooooo
goooboooooooo0oobObOoobooooboo
00 MPEG-1000D0OOCOOOQODOOO

(@) E1TL—LEDAHEIR ®) #2207V —LEHAHER

07 000000000D0O00O0O0OO0O0OOOOAVIOOO
gooo19200000
Fig.7 The embedded watermark by associating with
motion vectors (AVI format, 192 frames).
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