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(4.1)

MPEG-4[3]

(2)GME

4.5
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Translation vectors

Cluster translation vectors

N centroids

Select maximum centroid (x,y)

y
Create predicted image

Translation
parameters (c,d)
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predicted images at each pixel

!

Count pixel number (val) below TH
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4.3.1

4.1: GM
Video Type | Frames | Segmentation mask
GM MSE
MIT sequence || SIF 1-150 | OFF OFF
Stefan SIF 1-150 | OFF ON
Anime SIF 1-150 | OFF OFF
GM
MSE Mean Square Error)
”Stefan”
"MIT sequence” 7 Anime”
MSE ” Anime”
GM
GM
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GM GM( GM
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Frame number

Stefan

— SR off; CS off
- §R on; CS off
;;;;;;;;;; SR on; CS on

2 22 42 62 82 102 122 142

Frame nuimher

Anime

— SR off; CS off
—8§R on; CS off
~ SR on; CS on

1 21 41 61 81 101 121 141
Frame number

SR: Smooth block removal
CS: Cluster selection

4.4: GM
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4.3.2
4.4” Anime” MSE
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ON ON
MSE
GM
” Anime”
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MSE
GM

4.4

MPEG-4 VM Ver.11[48]

guard” 3
(1) LME

QP

(2)GME (3)

ON
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MSE 4.4
” Anime”
MSE
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MSE
OFF MSE
MSE 4.5
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MSE
4.5
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4.4.1

LME (Local motion estimation)

DCT
DCT
GME
GM
GM GM
GM
GME
GM
4.4.2
4.3

4

4.2:
Video Type | Frames | Framerate
MIT sequence || SIF 1-150 30
Stefan SIF 1-150 30
Coast guard SIF 1-150 30

(DS)
GM ” Anime”

(S8)
GM

GM
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4.3:

Coding effitiency(upper)[kbps] and SNR(lower)[dB]

Image QP | LME | GME | DS SS SS
(key=1) | (key=T75)
1 — — — 98.92 285.48
— — — 26.51 24.28
7 — — — 27.76 70.55
— — — 26.03 24.42

MIT sequence || 12 | 385.59 | 334.59 | 336.45 | 18.49 50.09
31.18 | 31.14 | 31.14 | 25.39 24.34

21 | — — — 12.45 36.19
— — — 24.43 24.14
31 | 188.61 | 96.32 | 99.13 | 9.51 29.52
26.63 | 26.36 | 26.38 | 23.50 23.91
1 — — — 163.01 135.33
— — — 19.19 19.25
12 | 747.61 | 745.27 | 742.91 | 27.23 23.04
Stefan 29.69 | 29.68 | 29.67 | 25.39 24.34
21 | — — — 17.79 14.71
— — — 19.00 19.00

31 | 251.75 | 229.72 | 228.19 | 13.43 10.98
24.22 | 2420 | 24.22 | 18.86 18.82

1 — — — 86.66 86.86
— 20.74 20.94

12 | 472.21 | 459.40 | 458.92 | 11.08 11.17

Coast guard 29.96 | 29.91 | 29.91 | 20.78 20.91
21 | — — — 7.84 7.86

— — — 7.86 20.86
31 180.45 | 142.05 | 143.20 | 6.56 6.53

26.32 | 26.16 | 26.18 | 20.71 20.80
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MIT sequence (key=1)
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4.7:
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GME DS
LME 3/4
SS 100kbps Kbps
1/2 1/30
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GM
4.8
sequence” 30
! 75
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Low-latency sprite
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-

N
N

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w“

100kbps
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QP=12 91
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LME QP=12, 385.59 kbps

GME QP=12, 334.59 kbps

DS QP=12, 336.45 kbps

SS (Key=75)QP=12, 50.09 kbps SS (Key=75) QP=21, 36.19 kbps

SS (Key=75) QP=31, 29.52 kbps

4.8:
GM
"MIT sequence” 150 GM
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10kbps
SS
One-pass SS  Two-pass

SS

5kbps

"MITsequence”
30
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MPEG-4 Ver.11
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(2)GME

Low-latency
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5.1

[49][50][51][52][53]
(128kbps )
MC+DCT

MPEG-4 MPEG-4
MPEG-4

[27][28][32][55] [56]

[50][51]
MPEG-4

[50][51]

H.26X

MPEG-4[3]

[91[11][35][51][54]

[20]



5.1.
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Definition | S fistreatt
VOP 1
— Encoding
— VOPO 1+
é Decoding
A | | VopP1
| Decoding = vopy. Background sprite
VOP1: Foreground moving object
5.1: MPEG-4
MPEG-4

MPEG-4 Simple profile

VOP(Video Object Plane) VOP
VOP
GM
GM [50][51]
[10] ’
GM
4
MPEG-4 VOP
MPEG-4
2 MPEG-4
MPEG-4

416

93



54 )

Original image

Global motion -——

5.2:

SNR
5.2
5.4

5.2

5.1

5.2
GM

GM

————— T-» Motion vector calculation

: |
1 . . .
-+ —| Global motion estimation

|

1

I - . - .

1 5 Provisional sprite generation

V)

-» Foreground object extraction

—>

__))b Final sprite generation

\’

Background sprite

MPEG-4

VOP(Video Object Plane)

GM

Foreground object

MPEG-4

5.3

MPEG-4
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(a) Provisional sprite.

T

Provisional sprite
median

5.3: XYT

5.2.1 GM

[50][51] GM

GM
GM GM

5.3

(z,y,t)

95

(b) Final sprite.
Background images

Fine sprite by over-writing

(a) (b)
GM
GM
GM
GM
(z,9)
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GM
5.2.3
D
5.4
MPEG-4
[31(54]
MPEG-4

GM

alphary,

The
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5.4-(b)

GM

5.4-(a)
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(a) Original shape (b) Most coarse shape
approximation in
MPEG-4 shape coding
\Boundi el
Bounding box Approximated shape

(c) Initial approximation  (d) Extended approximation
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||
[ |
|
=

e
=

T

Thy

Tho (Thg < Thl)

MPEG-4
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Calculate C,,, @, /)
I
Calculate Cy;,

|Th, = Cio. Th, = Th, 12|

0V ey i J) =0

(i (Cpis ) > THYV,,,, (i, ) = 1)

F(Count(V,,, (i, )/ M < Thy)

No

Vmap (i7 .])
End;

.lf(Vn'lap(i’j - 1) = 1 U Vlr'lap(l;j + 1) = 1

UVrr’tap(i-l_l’j) =1 UVr:zap(i_lﬁj) = 1)
JEG )2 ThWV,,,0 ) =1

if (Count(V,,, (i, )/ M < Th

Yes
Th, = Th /2|

Vmap (i’ .j )
End;

|Th, = Th, +

step?

5.5:

Thy,Ths

GM
Thy,Ths
5.5

GM

Vmap

Vmap
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5.1: MPEG-4
Video H Type | Frames ‘ Content
Horserace || SIF 150 pan, two horses and a car
Soccer SIF 150 pan and tilt, several players
Athlete SIF 150 pan, a couple of runner
Stefan SIF 150 pan and zoom, a player
Board SIF 150 pan and tilt, a border
Vinap(i,7)  (4,7)
T
Cinap(i, J)
Crmin Thy  Cuin
The Thy Thy =Thy/2
Thy Th (Vmap(i7j) =1
M Ths
Thy Thy Thy =Thi + kstep
Thy =Thy/2 Estep
kstep = 2 Ths
7 Stefan”

5.3 MPEG-4

[10][35][50][51]

1/10

100
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1.4
1.2
1
08 —— Horserace
0.6 / - Soccer
04 e Athlete |
—— Stefan
0.2
—*— Board
0 1 1 1 T
0 10 20 30 40 50
Foreground ratio [%]
5.6: MPEG-4 MPEG-4
4.1 4.2 5.1
)
( ”Sprite”) (
”Rectangle”)
QP [12]
?MITsequence” QP
5
”Stefan”
4.3
128kbps,64kbps)
GOV
GOV
I-VOP P-VOP
GOV + 32
GM
> [12] LME:Local Motion Estimation SS:Static Sprite
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— 800 O Sprite
(&7

Horserase Athlete Board

5.7 10-15 30fps MPEG-4 MPEG-4

5.3.1
5-40
SIF 30fps(frame per sec.)
QP 12

5.6

10-15
40

5.3.2

5 10 15 30fps
30fps
QP=12
5.7 10-15
1/2 1/4
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-

.
o

S

NN

N

‘ =S S S

5.8: QP =12 ”Horserace”
58 QP =12 ”Horserace”
”Horserace”
SNR  26.22[dB] SNR  30.98[dB] SNR
3.3
5.9 5.10
( 10-15
QP =12
5.11
10-15
1/2 1/4 ”Horserace”
”Horserace”
” Athlete” 200kb/s
5fps(frame per sec.) 20fps
SIF
”Stefan”

”Horserace” 7 Athlete”
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(a) Horserace

S

LIS,
.

Ll

&\\\\\W&Q\Q&\\\W \\\\\\\\Q‘QQ\\\\\\\\\\\\\\\\\\\\\\\\\\%\
...

ATZaN N

- T ——
N

Sl -
\Q\Q\\\X\\\\\\\\\\w - .

R

. - .
ke . Ll
. . ..
AN

5.9: (a)Horserace (b)Board (c)Athlete

?Stefan”

?Stefan”
1,2

GM
100 78 18 4

5.3.3

”Horserace”
128kbps 15fps 64kbps 10fps



64 )

(a) Horserace (b) Board () Athlet

\\\ R

NN

Original image

o e

Foreground object

\\\\\\\\\\\\\\\\ \\

Al
\\ - \\\\\\\\\\ AN \\\\\\\\\\\\\\\ \\ \\\
3
.
3

Composed image

\ \ N
. \\\\\\\\\\\\\\\\\\\\\\\\\\\ x \

\\\

\\\\\\\\\&

\

\&\\\\

5.10: (a)Horserace (b)Board (c)Athlete

VM Ver.15(13]

15 SNR
5.12 128kbps 64bps SNR
5.13 128kbps
SNR  25.85[dB] 6.80fps
SNR  25.69dB 15fps 64kbps
SNR  26.31[dB] 2.8fps
SNR  24.79[dB] 8.60fps
5.8 "Hoserace” 5.13 ”Horserace”

SNR



5.4.

700 (A) Horserace 600
—— Sprite
_ 600 | s Rectangle 5500
Q N a
g0 . 8 400
:.8 [oN
=22 £
80 ; 2,300
£ 50 ) o
2 200 -
2 200 £
© 100 2 100
f Q
0 1 1 1 1 0
5 10 15 20 25 30
Frame rate [frames per sec.]
5.11:
SNR
10-15
1/2-1/4
5.4
MPEG-4 1/4-1/2

128kbps,64kbps)

—___ _(B)Board
—— Sprite
] - Rectangle

510 15 20 25 30
Frame rate [frames per sec.]

MPEG-4

SNR

65
700 (C) Athlete
—+— Sprite
600
5 -N- Rectangle
2500
=8
29
O
S3o
g ]
2200
@]
100
0 1 1 1 1
5 10 15 20 25 30
Frame rate [frames per sec.]
MPEG-4
10-15
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30 —e— Rectangle | 30 ! __
28 - Sprite _ .

20 L L 21) 1 1
750 800 850 900 750 800 850 900
Frame number Frame number
5.12: SNR 128kbps 64kbps.

x

5.13: 128Kkbps



6.1

Profile

[59]

MPEG-4 Main Profile[3]

[9][10][12]

[57][58]

Lee[35]

L,PB

1

1990

Smolic[15]

67

MPEG-4

[57]

Irani[9][10] Wang[12]

MPEG-4 Main

(MC)
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Arbitrary video object coding

- Shape coding

- Texture coding

I

>

Foreground
object
Video AutoTnatlc two—layer
video objects
source .
generation
Background sprite,
Global motion
6.1:
Vetro[61]
6.2

6.5

6.2

6.2.1

»| Sprite coding

Two-layer video object

rate control

Foreground
object
bitstream

Background
sprite
bitstream

MPEG-4 Main profile

6.3

6.4

6.6
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6.2.

Video sequence

Shot change

(1) Unit division

» Time

xw

.
Next N Units

L

N .

.

L

_

n Units

.

N\
N: Normal shot

S: Sprite shot

Unit (T second)

(2) Sprite shot
detection

(3) Rearrangement
(4) Deletion and
addition units

6.2:

6.1

MC+DCT

PSNR

[57]

4
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6.2.2

6.2.3

6
[59]
MC+DCT
T
tt<T)
T
n
6.2(3)
n—1
n

MPEG-4

[59][57][58]
”Not Coded”
30
[57]
6.2
t (t<T)
( 62-(1))
6.2-(2)
6.2(4)
1 n—1



6.2.

Video ) Shot chz?nge
source detection

Unit
division

Sprite shot
decision

Provisional
sprite
generation

Foreground
—  object
extraction

MPEG-4
Main profile
bitstream

i
1
i MPEG-4 normal shot
i " encoding
1
!
i__ Unit | | Inverse | | Background sprite | [ MPEG-4 sprite shot
integration GME generation encoding
LME: Motion estimation (forward direction)
GME: Global motion estimation (forward direction)
Inverse GME: Global motion estimation (backward direction)
6.3:
6.2.4
6.3
5.2
(1)
LME)

Unit integration)

(GME)

71
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(Inverse GME)

6.3
6.3

1.

2. 1

3.

4.

5.

6.

7.

[57][51]
2
6.3.1
(0,0)
1.
2. y SXmaa:, SYma:m



6.3.

SX abS(SXmax - Sszn)

SY = G/bs(SYmam - Sszn)
3.5X > Thuyy SY = Thi,

Thir; = Thyj = frames x 2.0

6.3.2
[57]
30
framesg;.e
FGratio = fgsize/framesize
AVEfgratio
Thmaz
Th'large
1. AV E f gratio
2. FGratio Thmam
3. 2 S” 9 N77

if AVEfgratio > T'hratio mode=N;

else if(count > frames * Thygrge) mode=N;
else mode=S;

73

(6.1)

(6.2)

frames

[57][58]
10-15

fGsize
FGratio

(6.3)

frames

count)
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MPEG-4

6.1:

Image ” Frames ‘ size | contents
horserace(a) 999 | SIF | pan, zoom
horserace(b) 999 | SIF | pan, zoom
skateboard 390 SIF | pan, tilt

stefan 300 SIF | pan, zoom

Thumaz = 0.2(20

) Thigrge = 0.2(20 ) Thyatio = 0.17(17 )

6.4
Verification Model Ver. 17.0[62]
Vetro[61]
[60]
1. QP =15 (QP: Quantization Parameter)
9. T'[bit]
Tyo[bit]
3 QP 1 31 QP ( QP
Tyo[bit] QP
QP Ty [bit]
4. Tf =T - Tb[bit]
5. T} [bit] VM17.0[?]
frltps]
6. Jrltps] QP =QP( )
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6.2: ”skateboard”
Start End Second Third FG Final Final
frame | frame | decision | decision | ratio | decision | shot
1 30 N N N N
31 60 N N N
61 90 N N N
91 120 S N 0.214 N
121 150 S S 0.092 S S
151 180 S S 0.101 S
181 210 S S 0.120 S
211 240 S S 0.063 S S
241 270 S S 0.097 S
271 300 S S 0.106 S S
301 330 S S 0.093 S
331 360 N N N N
361 390 N N N
6.4.1
e MC+DCT MPEG-4 Main profile VM17.0[62]
o (MPEG-4 Main profile )
6.5
6.1 PSNR
6.5.1

10-30



76

horserace(a),(b)

"horserace(a)”

ace(b)”

skateboard

stefan

e 128kbps, 15fps
e 384kbps, 30fps

6.2

10
"horserace(b)”

6.3:

6 MPEG-4
Sprite mode | Foreground
Image ratio ratio
horserace(a) 0.478 0.140
horserace(b) 0.775 0.083
skateboard 0.538 0.096
stefan 1.000 0.094
”horser-
B
T n=>5
”skateboard” ”second decision”
”Third decision”
6.3
”stefan”
"horserace(a)”
"horserace(a)”



6.5. 7

6.4:
128kbps, 15fps 384kbps, 30fps
Image | Method Object || Ave. QP | Ave. SNR | Frame rate || Ave. QP | Ave. SNR | Frame rate
type [dB] [fps] [dB] [fps]
FG 19.99 25.35 15.06 10.51 29.45 30.00
Proposed BG 20.42 19.76 15.06 10.31 19.82 30.00
Horse(a) Norm. 30.10 24.80 10.88 23.77 25.90 30.00
Total — 23.24 12.88 — 24.21 30.00
Conv. — 30.37 24.97 8.83 25.12 20.20 30.00
FG 14.41 28.06 15.00 6.91 33.43 29.65
Proposed BG 14.27 22.74 15.00 7.07 22.99 29.65
Horse(b) Norm. 17.36 29.31 14.53 10.90 32.32 30.00
Total — 25.39 14.89 — 26.50 29.73
Conv. — 27.00 26.94 7.39 14.12 29.40 30.00
FG 18.97 24.29 15.00 9.36 30.07 27.57
Proposed BG 18.71 20.29 15.00 9.62 20.25 27.57
Skate Norm. 24.07 14.46 14.83 10.95 26.83 30.00
Total — 23.16 14.92 — 24.46 28.69
Conv. — 26.40 24.46 12.85 18.15 26.38 30.00
FG 17.07 26.44 15.00 8.34 31.48 30.00
Proposed BG 17.00 18.19 15.00 8.30 18.23 30.00
Stefan Norm. — — — — — —
Total — 19.38 15.00 — 19.52 30.00
Conv. — 30.84 24.15 8.90 23.67 25.37 3 0.00
"horserace(b)”
6.2 6.3
6.4 7skateboard” QP
6.2 QP 30
10 15 QP
6.5 6.4 QP (Quantization
Parameter: PSNR
”Mode” ”Proposed” ” Conventional”
6.4 128kbps 15fps "horserace(a)”,

"horserace(b)”,”skateboard” ”stefan” 8.33fps, 7.391ps, 12.85fps  8.00fps
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“skateboard” 128kbps, 15fps

35
30
25
20

15
10 —— Singm} mode

5 Foregrund
Bagkgrognd

QP

0 50 100 150 200 250 300 350

Frame number
6.4: QP
12.88fps 14.89fps, 14.92fps 15.00fps

QP

"horserace(b)” ”skateboard” 2

384kbps  30fps 30fps
QP
"horserace(b)” ”skateboard”
P QP QP
PSNR PSNR
FG
PSNR dB PSNR QP

6.5
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6.5: ( ) (VM 17.0)

6.6 6.7

1.5GHz Pentium IV
10 400MHz Pentium
II1 256Mbyte PC

6.6

MPEG-4



80

6.7:

WD BT AL

PSR T -

————

kbit/sec %

.
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7.1
MEPG-4 Simple Profile (SP)
Advanced Simple Profile(ASP)|3] 1Mbps
MPEG-1
MPEG-4 Fine Granurality Scalable (FGS) Profile[4]

Streaming Profile

One Source Multi Use

FGS
DCT DCT
FGS Selecteive
Enhancement(SE) Frequency Weighting(FW)
Macro Block:MB)
MB DCT
SE (1) (2)
[45] SE

MB FGS

SE
SE
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FGS
DCT
FGS
7.2 FGS MPEG-4 7.3
7.4
7.5
MPEG-4
7.6
7.2 MPEG-4
7.2.1 MPEG-4
7.1-(a) FGS Simple Profile
Simple Profile FGS Profile
DCT DCT MB DCT
7.1-(b) (c) 7.1-(b)
FGS 7.1-(a)
DCT DCT
7.1-(b) DCT DCT
VLC 7.1-(a)
7.1-(a)
DCT
7.1-(c) 7.1-(a)

DCT

7.1-(b)

DCT

Advanced

Li[63]

DCT



7.3. DCT

(@) | Original Image -G @ '?‘ VLC Base Layer
[MpeT | g
S.EE VLC Enhancement Layer
Q VLC Base Layer
° 1Q

© Enhancement Layer
Q

(c) | Original Image |'—| Reduction Base Layer

7.1: FGS MPEG-4 (a)
(c)
7.2.2 FGS Selective Enhancement
72 SE SE MB
DCT 7.2
MB
DCT MB SE
MB
7.3 DCT
DCT
DCT DCT

QP Quantization Parameter)

(b)
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4 This region is shifted up and encoded as priority
The highest
4 planes
Complex MB Gradation Edge PlainMB  MB
MB MB number
7.2: MPEG-4 FGS Selective Enhancement
7.3.1 DCT
DCT
QP
7.3 ”Flower garden” P DCT
DCT
73-(a) 7 7 DCT 7.3-(b) 7
DCT 7.3-(c) 7 7 DCT
(a) (b)
(b) (c)
QP DCT
QP
7.3.2
DCT N 707
N DCT
64(=DCT

N =8 7.4

QP
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(a) Differential DCT coeff. in “Flowerbed” (P—picture)

60 ~o~— QP=1
" ~nQP=15

40
g aP=31
5
3 3 ¢ A W e ety
E " 31 ‘4‘; 51 61
£
£ 0

-60

-80

DCT coeff. number
(b) Differentid DCT coeff. in “Roof and sky” (P-picture)

30

20 S
Y

N i Y

5 o ﬁw &wxb K; Mv#\dﬁx\ gg\r_{nmw\mg
S Y ‘\'3;1& $ 4N 1 61
0 [
£ 20 : ——p=i
£ :

sy

40

DCT coeff. number
(o) Differentianl DCT coeff. in “Sky” (P-picture)

50

10 4 QP=1
g ~N~ QP=15
g 30 aP=31
5
g =
£ 10
H
E 0 Y ‘5“‘_ 2 SO & “f‘ﬁl‘fﬂx‘mﬂm;ﬁgf\'vv@wvwg,@
= 11 " 21 31 N 51 61

-10

DCT coeff. number

7.3: DCT (P

e "Flower Garden” VGA(720 x 480
e "Baseball” VGA(640 x 480
e "Robotl” VGA(720 x 480

e "Robot2” VGA(720 x 480 )

”Flower garden” ”Baseball” ”"Robot1” ”Robot2”
74 N DCT
7.4 ”Flower garden” ”Baseball” ”"Robot1”
”Robot2” 1 ”Flower garden” ”Baseball”




. .

. -

Garden” ”Base-

” Flower

DCT

86

DCT
"Robot2”

7.4:

”Robotl”

ball”

”Robot2” 2

"Robotl”

7.4

DCT

7.4.1
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7.4.

SNR

7.4.2

7.5

DCT

— e o



7 DCT

| Calculate DCT Coefficients difference |

Create Count-map

| Distribute all blocks into complex block and plain block |

At least one plai
block is next to the
surrent block 2

At least one plai
block is next to the
surrent block

Calculate average luminance
around the nearest plain blocks
(Lu) and current block (Lc)

l

| Calculate difference between Lu and Lc |

The current block The current block
belongs to edge area || belongs to complex area

The current block

The current block belongs to
belongs to plain area

high luminance gradation area

The current block belongs to
low luminance gradation area

7.5: DCT
DCT DCT
b)) 07’
(33, y) Valcount (:l?, y)
0 Valcount (517, y) 63 Val count (m’ y) Th,
b 077 ” 177
Th. =50



7.4.

7.6:
Robot2

DCT

7.4.3

7.6

N

N & N

Flower garden Baseball
Thy
Mbps
N:8
The : 50
Thdif f 50
Thy : 150

?Flower Garden”

Robotl

7.6

89
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Segmentation result
|
|
v
Calculate bits per frame ([€----------

Calculate maximum plane number

Selective Enhancement with edge
and high luminance area adjusted
to maximum plane number

Differential
DCT Coefficients

y

Encode bit planes

v

Bitstream of enhancement layer

7.7: SE

”Baseball”

"Robotl” ”Robot2”

7.5

PSNR

7.5.1

SE (1) MB

3Sobel Filter
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Base 500kbps, normal

40 ¢
38 I E FGS 500kbps (no-SE) NFGS 500kbps (Proposed)
[ CFGS 1Mbps (no-SE) O FGS 1Mbps (Proposed)
36 B FGS 1.5Mbps (no-SE) EFGS 1.5Mbps (Proposed)
T
% 32 .
z o
& 30
g 28 I
<26 [
2u
ol
20
Baseball Flower garden Robotl Robot2
7.8: PSNR )
FGS 7.3
7.7
FGS
DCT
MB
7.5.2
7.1-(b) (c)
PSNR
MPEG-4 7.1-(b)
(Normal) 7.1-(c)
(Scaling) SE no-SE)

SE Proposed)



92 7 DCT

Base 500kbps, Scaling

38 EIFGS 500kbps (no-SE) NFGS 500kbps (Proposed) ’»
| OFGS 1Mbps (no-SE) OFGS 1Mbps (Proposed)
36 B FGS 1.5Mbps (n0-SE)  EIFGS 1.5Mbps (Proposed)
T
= 3L
g 32,
£ 30
& g
-
< 26
24
2
20
Baseball Flower garden Robotl Robot2
7.9: PSNR ( )
° VGA
[ ]
— 500kbps, 500kbps
— 500kbps 1Mbps
- 500kbps, 1.5Mbps
MPEG-4 ASP  VM17.0 B
Inter/Intra MB VM
500kbps 500kbps
1Mbps 1.5Mbps 3 500kbps
1.5Mbps 2Mbps 1Mbps 1.5Mbps
2Mbps One source multi use)
"Flower garden” ”Baseball” ”Robotl” ”Robot2”
7.8 7.9
PSNR
SE SE
”Flower garden” SE

500kbps 1.5Mbps 7.10
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7.5.

I

o 7

.

500kbps
1.5Mbps

(Normal)

7.10: "Flower garden”

SE

SE

SE

DCT

SE

DCT

0.3dB

E

S
”Flower garden”

PSNR

4

”Robotl”

1.5Mbps

SE
7.11

PSNR

SE

0.25 0.4dB

SE

SE

”Robot2”

”Baseball”
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7.11: "Robotl” Normal) 1.5Mbps

7.12: ”Baseball” 500kbps
> ”Baseball” PSNR
PSNR ”"Robot2”
SE PSNR SE 0.25 0.3dB
SE PSNR
PSNR PSNR
PSNR
SE
” Baseball” ”Robot2”
500kbps 7.12 ”Baseball”) 7.13("Robot2”) 6

5

SRobot2 6.4 6.6



7.5. 95

7.13: "Robot2” 500kbps
)

”baseball” ”Robot2”

”Flower garden”

”Robot1”
7
500kbps
DCT
DCT
PSNR 2dB

One Source Multi Use
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SE SE

7.6

DCT

use

SE

SE
”Flower garden”
SE SE

DCT

One source multi



MC+DCT

1Mbps

FGS

97
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(1) LME MC+DCT
(2)GMC (3) (4)
Low-latency
MPEG-4 MPEG-4
10-15 MPEG-4
1/4-1/2
128kbps,64kbps) SNR
MPEG-4
AVI
FGS Selective Enhancement
FGS
DCT DCT
FGS
DCT
DCT

Fine Granurality Scalable (FGS)

3DAV Coding) MPEG-21 Scalable Video Coding)
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