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Adaptive Video Watermarking Using Half-cell Motion Vector
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ABSTRACT

In this paper, I propose a.video watermarking method using adaptive threshold.value and half-cell motion vector. Conventional method
cause a lot of change of motion vectors and bring about a falling-off in invisibility, because it search embedding condition about whole
macroblocks and watermarks are embedded in arbitrary motion vectors. Proposed method improve invisibility and decrease in number of
change of motion vectors, because it create threshold value by using power of motion vector( PMV), and watermarks are embedded in motion

vectors which greater than threshold value. Consequently, proposed method improve invisibility with on an average 5.4 dB ~ 9.3 dB
according to video bit-stream
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Fig. 2 Threshold value using PMV histogram.
292004 5% 2 54 & PV UIESE e
e, dAgL PMV 53 Qs 2 g8 7|Fo 8
st} RE fEvha 41T X oz WP
SEEREEECEEERELER SR LR
dg ujz222 =4 @9 2tk

PMV 2T
Ey=My Fy MF{(I): vt @
A QA F, e x4, E,%
M, = QARRGE PYVE R w2
L=

SEEEEEES
g2g s

SEELERT

Ak gl A AEeta 44 Ee PV
@uchE A WE S0 LY YRl BT AN
A% 0% 4 ()% 2ol ANs, AU felvta
SEEE P EEPRERLEEEEDEEEL L
o

[ox

2

2 E

V; .
© ;= arctan (ieE}) 3)
A 3eld V2 HEe 53449
AR Yehdich YEnla 4y &4
29 30 LhebLkE Bk} o] AR

_1>-l

—_



Rslae 22 Y AE & o] 88 3 $H vr e JEu]

(S LU

ox
)
o g Moo gy ook

2 =2t o B R oA
N

i~ S

o

1HE 67 457 moh AAU 23, 9E
0 ghe) BhE W 229 W9 £
CEA, $A Y W 53,54 42 9

5 Hrhaw, fenia g e 5w

RN

ox fo 1o
i
o

o
i

oX,

gol e m $A 9 MEle] £ 42 WA BT AA,
49 ME ¥ B8] 1280 2 0 Jevta 3RS
waste] 49 We WA 4B 2 lvoE ot

stepl : Begin with the first GOP, i = 0
step2 : Compute PMV;
step3 : Compute threshold value and
select motion vector to watermark
step4 : Compute phase angle ©;0f MV
step5 : Insert watermark
in case of ©,<45
if h;#+w,then H,= H,+0.5
if #;= w, then not changed
incase of ©;> 45
if v;# w,then V, = V,;+0.5
if v;= w, thennot changed
L
2

then inverse transform of watermark
step6 . 1= i+ 1, repeat step4 to step5
until all bits of wy are embedded.
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Fig. 3 Watermark embedding procedure according to
proposed method.
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Fig. 4 Watermark embedding diagram according to
proposed method.
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stepl : Begin with the first GOP,i =0
step2 : Compute PMV;
step3 : Compute threshold value and
select motion vector to watermark
step4 : Compute phase angle of MV
step5 : Retrieving watermark
in case of ©,<45
w;= mod 2H;, 2)
incaseof ©;>45°
w;=mod(2V,, 2)
step6: i= i+ 1, 1epeat step2 to stepS

ag 5 YE{ola AE #AME
Fig. 5 Watermark retrieving procedure.

1225



FZAFHRTAENI=EA A0 ATE

29 5ol ek whst 2ol AETta A E S $3
WE o] £, 43 42 FoIH 2 %ol S9UE XS A
Mol 4% ¢ A JUE A9 4
CPEESRECEEE FEEEIOCRETE
=g 249t

sim(W, W= ABS( 5, wli1- Wl i)/ 5, @7 i1 ©)

4@ wli 2 Wl = L9 92 Axv
2 %us 249 A7 AR E Yea dg6ta
49 Aol QERta ARt HA L A5 A6
22 449 Srms 429 B4 o8 FAE gl
%9 Auge 27 2o ABS() B4 clgBoR
WA 229 B 450 BAgll AAEE ZRE

o

g ubglo A A 8-S 49 v Q.= 352x240 27
apollo$} sliding H) T} 2. & A}-8-51 % 2.5, apollo H]
Aok v} 73 9] &2 o] w2 Z o] ™, sliding B] ]
Aot v Ao AUe] =@ Zojrh F2 Y W
WaZEEe] A7E 16x1622 AR sP e,
& -15~+152 ARt v7tA A o] A EE
PSNR& AH&-3l0 o9, 2o & =2 (69
AN=E A LSS GEntE A K e StvtE P B L o]
£33t 647l HIEL E A, A E sttiet= &
21312 9 AF U E ¢42 F4HA o, A
vl AR E 03} 19 M EEZ YEU7] 98] -12 022
A3 ch whaka B 4 e E o83 v
Aejol ol A At vl g viZiAA ¥ AT =
1% 637 2t

4 (F 1o sy »
e e ro
)

ot e to O aj
(O

1=
of
18

1226

60
50 | Ia
10
g
(Q/—) m
20 —— convenional method
0 —8— proposed method
0 Ddodudoddod ook doud, hdedk bk diddidirdeid b
246 8101214161820 22242628 30
frame numbers
(a) apollo video bit-streams
70
80
50
= 40 WWV/
< xn
i comveriional method
20
—— proposed rethod
16
]

2 45 8101214161820 22242628 30
frame numbers

{b) sliding video bit-streams

a2 6. YEjot3of o5t HiZIAIM Blm
Fig. 8 Comparison of invisibility by using watermark.
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