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O 1: MPEG encoder and decoder with watermarking
functions
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O 2: Quantization of prediction errors preserving a
watermark

020000000000000 %000 DCTOO
00000000000000000 Q,0000 Q.
00000000000 00000000000000
000000000 0000D0 ()0 Q000000
0000000000000 0D0D0D000 kD000
000000 4#00000000000000¢%0 ¢&
000DCTOODDOOOOD Q.0Q,000000000
¢"<¢f DD0DDDD0ODDD0ODDODDODOODDO00
O0T<*0¢ 0000000000000000000
00000000000 T«*-T2*0¢*0000D0
00000000000000 ¢f=100000000
000000000 Q,0:000000000000
000000000 =100 (2)0000000000
0000 Q, 0:000000000000 T« 00
0000000000000 ¢ =200000000
000000000000 00000000000

goobooggn

000 ¢ O0D0000000D0O0O00QR,00000
000000Q.00000000000000000
00000000000 200000Q.000000
00000000000 0000D0¢" >¢*0000
Q,>Q.000M0000000000000 MPEG
00000 00000000000000000000
000000000Q.00000000000000
0000 Thax 000000Qy > Thax 0000000
0D0é00000D0000DODOO

O000H26370000000000Q, 00O
O00000000H263000000000Q(Q =
1,---,3)00000000000000000000
000QDO0O0OO0O0O0OOD

ek = {2¢f +sign(ef)} - Q
OOOoOOooOd
ec = {2¢¢ +sign(eg)} - Q — sign(ér) (5)
DDDDDDDDDDDG?DDDDDDDDDDDDD
sign(z) 0 < 0000 —102x=0000 00x>000
01000000000000000000Thax = 3@
(Q:00) 0000 Thax = 3Q — 1(Q:00)000D00
goooobbooboooobbuoobboobobo
D0O¢¢ >8000000000 [5J00000000

ocoooo@, 0000000000000 0O

| max(8,3Q) for odd @
| max(8,3Q — 1) for even @

3.

(4)

T

(6)

216

k
w

q

i2

-2

i+1

Qw
Qc

Y }
we
Ny Y

1|

2Q 4Q

0 3: Non-uniform quantization used in MPEG
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0 4: DCT decoding based on convex projections
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Sequence No.25

Japanese Room

O 5: Decoded 14th frame of “flower garden” preserving
a watermark
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O 6: Decoded 1st frame of “Japanese room” with large
Q and low density adaptive watermarking
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