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[Cox01] 1. J. Cox, J. Bloom, M. Miller: Digital Watermarking, Morgan Kaufmann Pub,
2001.

[ 98] : , , 1998.
[ 00] :

-- -- 2000.
[ 03] : 2003.
[CI_URL] ID : http://www.cidf.org/japanese/index.html
[C4_URL]
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goas 7 MPEG-2 : 12~13Mbps (HDTV)
PC ED =g : 2~10Mbps (SDTV) @ @
R Down Conversion :
FLBOAALE P HDTV—>SDTV
el I WEQ2EWb(wﬂ)
/ ~VHS7p ¥ = ps J
(DVD, D-VHS72 &) R
3.1(1)
3.1
3.1(1)
MPEG-2 12 13Mbps(HDTV) MPEG-2(HDTV, SDTV)

[15013818-2]

2 10Mbps(SDTV)

H.264 0.2 0.3Mbps
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[1S013818-2]

MP@ML(Main Profile @ Main Level)
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[1S011172-2] MPEG-1 International Standard I1SO/1EC 11172-2 Information technology
— Coding of moving pictures and associated audio for digital storage media at up
to about 1.5 Mbit/s — Part 2 Video

[1S013818-2] MPEG-2 International Standard 1SO/1EC 13818-2 Information technology
— Generic coding of moving pictures and associated audio information Video
[1S014496-2] MPEG-4 International Standard 1SO/1EC 14496-2 Information technology
— Coding of audio-visual objects — Part 2 Visual

[H.264] H.264 1TU-T Recommendation H.264 Advanced video coding for generic
audiovisual services | I1SO/IEC 14496-10 Information technology — Coding of
audio-visual objects — Part 10: Advanced Video Coding

[Peason96] Bill Peason *“ Digital Transmission Content Protection” Digital
Transmission Licensing Administrator 1996 http://www.dtcp.com/data/dtcp tut.pdf
[DCAj_H.16] ( )

16
Microsoft Microsoft Windows Microsoft Windows MediaVideo Microsoft
Corporation
Real Video RealNetworks, Inc.
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ITU-R
DSIS The double-stimulus impairment scale method ARIB
EBU

DSIS
4.2.2(1)
30
4.2.2(1)
4.2.2(1) 2
4.2.2(1) DSIS ITU-R
imperceptible
perceptible, but not annoying
dightly annoying
annoying
very annoying
G G G G
10 5-11 10 10 5-11
<— —> <— —
4.2.2(1)
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DSCQS The double-stimulus continuous quality-scale method ARIB

DSCQS
4.2.2(2)
4.2.3(2) DSCQS ARIB ITU-R
Excellent
Good
Fair
Poor
Bad
A G B G A G B G
10 10 10 10 >-11
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad

4.2.2(2) DSCQS
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SS _Single-stimulus methods  ARIB
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SS
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50 70 90
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SC
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ACR Absolute Category Rating
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10 10
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Degradation Category Rating (DCR)
ITU-R DSIS
DCR

10 4.2.2(4)

4.2.2(4) DCR
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ITU-R DSCQS
PC i, ], k|, etc. Ai, Aj)
(Bk, BI) Ai, Aj  (Aj, Ai) Bk, Bl  (BI, Bk)
4.2.2(5)

n(n-1)

Bk G Bl G
10 2 10 10

4.2.2(5) PC
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ITU-R ITU-T
ITU-R
ITU-T
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DSCQS PC
ITU-R ITU-T

ITU-R
DCR PC
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5-11 10
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5-11
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10
5-11 4.2.3(1)
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ARIB

ITU-R

ITU-R
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4.2.3(8)
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ARIB
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4.2.3(10)

ITU-R DSIS

70



ARIB
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(3)  STEP3 ARIB

ARIB
ITU-R ARIB

50%

50%

50%

15 4.625
17 4.292

2° (45- 4292) + 4" (4.625- 4.5)
4.625- 4.292

=2.75
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a Pi.j.k a 1£i£1 j1EJEJ
k 1£kKE£2N
4.2.3(12)
4.2.3(2) ARIB
a1 az aj
P11 P2,1.1 P11
P1,1,2 P2,1,2 Pr1,2
P1,1,2n P2,1,2N P11,2n
P11 P2,3.1 Praa
P1,1,2 P2,1,2 P12
P13.2N P2,3.2N Pra.2N

74



4.2.3(12) ARIB

ARIB

4.2.3(12)

10
10
3.2.3(12)
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4.2.3(12)

75



ARIB
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S =—— =D |
i 2N na:.l(pun pl])
b, = 2£b, £4

76

4.2.3(1)



5%

pin3 ﬁi+25

Pin £Ei - 2s

+
M>0_05
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ARIB HDTV
ITU-R ITU-R BT.500-11 Methodology for the subjective assessment of the
guality of television pictures
ITU-T ITU-T P.910 Subjective video quality assessment methods for multimedia

applications
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5.1.1
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(@) Down/Up Conversion

( ) 5
(2) ( )
(3)

2 3
(@) Down/Up Conversion
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(2) 3
3) 3
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5.1.2

¢ 5.1

Down/Up Conversion

5.1(1)

)

(

)

&)

(3) Down/Up Conversion

IP

4 ( )

[JEITA H.13]

JEITA

®)

5.1(2)
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5.1(2)

1
M MPEG-2
MPEG-4
H.264
Windows Media
Video
Real Video
@)
(3)Down/Up | pown Conversion
Conversion
Up Conversion
4)( JPEG
) JPEG
/
®)

MPEG-2/-4 WWV

MPEG-2 MPEG-4 H.264

12 13Mbps(HDTV)
2 10Mbps(SDTV)

1 2Mbps(QVGAx 15fps)

7 12Mbps(HDTV)
0.2
0.3Mbps(QVGAx 15fps)

1 5Mbps(SDTV)

1 SMbps(SDTV)

DVD
VHS

HD — SD

SD - HD
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MPEG-2 1SO/1EC 13818
[15013818-2] DVD BS
1
12 13Mbps(HDTV) 2 10Mbps(SDTV) (
) DVD DVD (
) ( DVD )
MPEG-4 I1SO/I1EC 14496
[15014496-2]
2
1 2Mbps(QVGAx 15fps) (
)
H.264 I1SO/1EC 14496-10 / 1TU-T Recommendation H.264
H.264 / AVC HDTV
[H.264] 3

7 12Mbps(HDTV) 0.2 0.3Mbps(QVGAx 15Fps)
HD DVD(HDTV)

WMV(Windows Media Video)
MPEG-4 Microsoft WMV
Windows Windows Media Player

DRM ( )

[e-Words_URL]
1 5Mbps(SDTV) DVD (

RV(Real Video)
Real Media RM
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1 SMbps(SDTV) DVD

¢)

VHS

(3) Down/Up Conversion

Down Conversion

HDTV

Up Conversion

SDTV

* ( )

[JEITA H.13]
H.13]

(  VHS)
DVD DVD
1P
SDTV ( )
1P
HDTV
JEWELS
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DVD

[JEITA



Up Conversion Down Conversion

JPEG ([JEITA_H.13]44 5.2.2 )
JPEG YCC
1/2
1 4 {1/5, 1710, 1/20, 1/40}
JPEG ([JEITA_H.13]44 5.2.3 )
1/8  JPEG
1 1/8 JPEG
([JEITA_H.13]45 5.2.4 )
width height

(width-1)(1-a)/2+1
(height-1)(1-a)/2+1

8 1/2 2
1 4 {3/4, 1/2, 1/3, 1/4}
([JEITA H.13]46 5.2.7 )
1(x,y) 0(x, y)
0(x, ¥)=255 (I(x, y)/255)a
255 255
1 4 {0.5, 0.75, 1.25, 1.5}
([JEITA H.13]46 5.2.8 )
x, N
x, y)
h a b

x = X + {a(w-1)Y}/{200(h-1)} {1-2X/(w-1)-b/100}
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y = Y + a¥/(h-1) {(h-1-Y)/(200-a)}

1 4 {6, 1), (10, 3), (20, 6), (30, 9}
([JEITA_H.13]47 5.2.9 )
5x 5
6 C00 CO1 C02 Cll C12 C22
6 5x 5

C22 C12 €02 C12 C22
C12 C11 Co1 C11 C12
€02 Co1 C0oo Co1 €02
C12 C11 Co1 C11 C12
C22 C12 €02 C12 C22

6
25
2
1 4 Co0
Co0 {(8, 1), (40, 1), (56, -1), (40, -1)}
/ ([JEITA_H.13]47 5.2.10 )
R G B a
2
2 1/a
R G B 8
b
1 4 (1, 1/a, b) {@, 1/3,-0.5), (2, 1/2,-0.5), (1.5,

1/1.5, -0.5), (1, 1, -0.5)}
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([JEITA_H.13]48 5.2.11 )

([JEITA_H.13]48 5.2.12 )
filel file2
a Oxy  filel 11xy
file2 12xy Oxy = a Ilxy + (1-a) I2xy
G B
1 4 a {0.8, 0.6, 0.4, 0.2}
file2

117

®)

Down Conversion

Down Conversion
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5.2

5.2.1
5.2.2
@
@)
@
¢ 61D >
1 1 10
1 2
6.1 )
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&)

(a) MPEG-2

@

(b) MPEG-2
512Mbps
1

(b)

PC(CPU  0S )

6.1.2

3 10Mbps(SDTV)

MPEG-2

MPEG

3 10Mbps(SDTV) 0OS Windows XP CPU Pentium 4 2.4GHz

MPEG-2

94

A

C

Ver.5



(c) MPEG-2 3 10Mbps(SDTV) 0S Windows XP CPU Pentium 4 2.4GHz
512Mbps A C Ver.5 95%

(©) (b) 2
95%

95



[JEITA_H.13] ( )
13 http://it.jeita.or.jp/eltech/report/2001/01-jou-04.pdf
[1S013818-2] International Standard 1SO/IEC 13818-2 Information technology —

Generic coding of moving pictures and associated audio information Video
[1S014496-2] International Standard 1SO/IEC 14496-2 Information technology —
Coding of audio-visual objects — Part 2 Visual

[H.264] 1TU-T Recommendation H.264 Advanced video coding for generic audiovisual
services | 1SO/IEC 14496-10 Information technology — Coding of audio-visual
objects — Part 10: Advanced Video Coding

[e-Words_URL] IT e-Words http://e-words. jp/

Microsoft Microsoft Windows Microsoft Windows Media Microsoft Windows Media

Player Microsoft Windows Media Video Microsoft Corporation

RealPlayer RealMedia Real Video RealNetworks, Inc.
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5 MPEG-2/-4 H.264

MPEG-2 H.264
Profiles@Levels
(fps)
29.97/ 30/ 50/ 59.94/ 60
MPEG-2

MPEG-4

H.264
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MPEG-2

MPEG-4
Natural Visual
H.264
23.976/ 24/ 25/



1 ISO/I1EC 13818-2(MPEG-2) Profiles and

levels

( ) (Mbps)
(fps)
Simple | Main Enhancement 720%x 576 30 15
Main High Enhancement 1920x 1152 60 80
High-1440 | Enhancement 1440% 1152 60 60
Main Enhancement 720%x 576 30 15
Low Enhancement 352x 288 30 4
SNR Main Enhancement 720x 576 30 15
Low Enhancement 352x 288 30 4
Spatial | High-1440 | Enhancement 1440% 1152 60 60
Lower 720%x 576 30 60
High High Enhancement 1920x 1152 60 100
Lower 960x 576 30 100
High-1440 | Enhancement 1440% 1152 60 80
Lower 720% 576 30 80
Main Enhancement 720x 576 30 20
Lower 352x 288 30 20

International Standard 1SO/1EC 13818-2

Information technology — Generic

coding of moving pictures and associated audio information Video
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2 1SO/1EC 14496-2(MPEG-4) Natural Visual Profiles@levels

(
) (fps) (Kbps)
N-Bit L2 CIF 352x 288 30 2000
Main L4 1920x 1088 30 38400
L3 ITU-R601 30 15000
L2 CIF 352x 288 30 2000
Core L2 CIF 352x 288 30 2000
L1 QCIF 176x 144 | 30 384
Simple Scalable | L2 CIF 352x 288 30 256
L1 CIF 352x 288 15 128
LO QCIF 176x 144 128
Simple L3 CIF 352x 288 30 384
L2 CIF 352x 288 15 128
L1 QCIF 176x 144 | 15 64
LO QCIF 176x 144 | 15 64
Advanced Coding | L4 1920% 1088 30 38400
Efficiency L3 ITU-R601 30 15000
L2 CIF 352x 288 30 2000
L1 CIF 352x 288 30 384
Advanced Core L2 CIF 352x 288 30 2000
L1 QCIF 176x 144 | 30 384
Advanced Real | L4 CIF 352x 288 30 2000
Time Simple L3 CIF 352x 288 30 384
L2 CIF 352x 288 15 128
L1 QCIF 176x 144 | 15 64

International Standard ISO/IEC 14496-2 Information technology — Coding of

audio-visual objects — Part 2 Visual
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3 H.264 Profiles and levels

( ) (fps) (Kbps)
1 QCIF 176x% 144 30.9 64
1.1 CIF 352x 288 62.5 192
1.2 CIF 352x 288 125.0 384
1.3 CIF 352x 288 172.0 768
2 CIF 352x 288 172.0 2000
2.1 625HHR 352x 576 172.0 4000
2.2 625SD 720% 576 172.0 4000
3 625SD 720% 576 172.0 10000
3.1 720pHD 1280x 720 | 172.0 14000
3.2 SXGA 1280x 1024 172.0 20000
4 2Kx1K 2048x 1024 | 172.0 20000
4.1 2Kx1K 2048x 1024 | 172.0 50000
4.2 2Kx1K 2048x 1024 | 172.0 50000
5 3672x1536(2.39:1) | 172.0 135000
3680x 1536
5.1 4096x2304(16:9) 172.0 240000
4096x% 2304

ITU-T Recommendation H.264 Advanced video coding for generic audiovisual
services | 1SO/1EC 14496-10 Information technology — Coding of audio-visual objects
— Part 10: Advanced Video Coding
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2.2(1)
6.1 ) 6.2 ) (6.3 )

6.1

6.1 )

6.1.1
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¢ )
Photoshop
2
( 6.1(1) )
1 1 ( 6.1.(2)) 10
1 ( 6.1.)(b) 12 ( 6.1.())
1 s
B H1PA% EORALENLNEE  _ e
—> BHRS = WBET G2 CRMLTAS )
r 7 t ’
“ e
6.1(1)
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A npl 5

[ R 2

{20 Bl th

: X it
— B0 — T
Ha s e

1 "

@ ® “

6.1(2)

6.1(1)

6.1(1)
1
3

1
)
30 (x 2)
1

10
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6.1.2

A B C
1 1 30
C
@
@)
®)
4)
¢ 6.13 )

AN EH

N—Kx 7 &R

6.1(3)
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®)
(©)

@

(
)
6.1(4)
- Fi LHLE AL
ILER OB R AT B il
-« QALEE - RAE e
BiZe |y MPEG p| EHL MPEG p REF
HL i H 3R F [EHE

MFPEG 5"—’?| |MPEG e

6.1(4)

l\

N—RF 4 RS
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&)

®

CPU(

0S(

CPU

4)

)( Pentium4 2.4GHz)

)( 512Mbps)

CPU

(
( 720% 480

Windows2000)

0S

MPEG-2
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CD-ROM

AVI)



( 30fps)
( 4Mbps)

1 GOP

C)) ®

®)
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(©)

(
@
MPEG 64
I
A 1
3 B
10 30
A B 10
A B
Adobe Adobe Adobe Systems Incorporated
Microsoft Microsoft Windows Microsoft Corporation
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6.2

6.2.1

[Cox01] 3

False negative errors

False positive errors

Message errors

6.2(1) False negative errors False positive errors False
negative errors

False positiveerrors Message errors

false

positive errors Talse negative errors message errors
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False negative errors

False positive errors

6.2(1) False negative errors False positive errors

6.2.2

6.2(2)
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6.2(2)
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6.3

6.3.1

bit
1,0
100 x 100
8bit 80000bit
80000bit
bit 1bit
bit
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6.3.2

160bit
VGA 30fps 8bit 4:2:2

bit
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[Cox01] I. J. Cox, J. Bloom, M. Miller: Digital Watermarking, Morgan Kaufmann Pub,
2001.
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7.1

7.2

€Y

&)

DVD
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