2.1
80
80 JPEG (Joint Photographie
Experts Group) JPEG
M-JPEG (Moving JPEG)
ITU-T (International Telecommunications Union-Telecommunications)
CCITT (Consultative Committee for International Telephone and Telegraphy)
H
DCT
(Discrete Cosine Transform) (Variable Length Coding, VLC)
(Huffman Coding) JPEG
H
(Motion Estimation and Motion Compensation)
H.261
PX64Kbps 1 %
(Video Conference) (Video Phone) H.261
(Real Time)
8x8
DCT

1988 MPEG (Moving Picture Experts Group)
1SO (International Standard



Organization)

15 Mbps [1]
.. 1992 MPEG-1
(Compact Disk)
MPEG-1 1.15 Mbps
3 1.406
Mbps (1.412 Mbps)
H.261
MPEG-1
15 Mbps MPEG 2
2 15 Mbps PAL, NTSC,
SECAM, , JEDTV  HDTV
(High Definition Television) , ,
2 MPEG
MPEG-2 MPEG-2
MPEG (B-ISDN)
ITU-T AVC (ATM Video Coding)
1994 H.262
HDTV
MPEG MPEG1  MPEG-2 .. 1993 MPEG
( 64 Kbps)
MPEG1  MPEG-2
1TU-T LBC (Experts Group

on Very Low Bit-Rate Visual Telephony)



(PSTN) .. 195 ITU-T H.263

H.263

8x8

(Near-term test model) 15
H.261
DCT 2
MPEG
(Object-based coding) MPEG-
MPEG-4
1
MPEG-7
H H.26L
(JPEG)
JPEG-2000 21

MPEG-4
(1999)

MPEG-7
(2000)

JPEG2000

(1992)

2.1



2.2 1SO

ISO  International Standard Organization

22.1 JPEG

JPEG (Joint Photographie Experts Group)

1SO (International Standard Organization) ~ Joint ~ JPEG
CCITT(ITU-T) 10 JPEG
SO ITU-T T.8L [1]

A o
AUNNUDIT YR I

| | |
| | | »
‘ 2 3 9n35100 (Mbit/s)
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(Lossy Compression)
4 [1]
1 025-050
7 050-0.75
1 075-150
1 1.50-2.00
[1]
vl
(Real Time Application)
A DCT (Discrete Cosine Transform) 2
8x8
" DCT
! DCT § 1
V
2 [1]
JPEG 23
DCT 2
(DC- Component) (AC-Component)
(Variable Length Coding)
4

. Sequential DCT-based mode



1

DPCM

(DC) w1
SD-DCT Malou e sialiunlaou
(8x8) Indlaols AW
Zigzag aadyyIw
Antnsva scan (AC)
23 JPEG
. Progressive DCT-based mode Sequential DCT-
based mode DCT
. Lossless Processing Moclel
2.1 [1] DCT
(Predictive Process) 4
2 16
[1]
. Hierarchical Processing Model (Down Sampling)
[1]
JPEG DCT
MJPEG (Moving JPEG)
1SO MPEG

(Moving Picture Expert Group) MPEG
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222 MPEG-1 (ISO/IEC 11172)

MPEG-1
1.5 Mbps MPEG-
1 .. 1988 MPEG-1
.. 1994 MPEG-1
1 5 Mbps
LAN (Local Area Network)
1
MPEG-1 5
1) 1 (ISONEC 11172-1)
07 3
MPEG
2) 2! (ISONEC 11172-2)
15 Mhps DCT

(Compression Ratio)
(Motion Compensation)
3) 3. (ISONEC 11172-3)

) 4 (1SO/IEC 11172-4)
MPEG-1
5) 5 (1SO/IEC 111725)
3 ,
2
MPEG-1 4

(Intracoded - Frame, 1-Frame)
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P p (Predictive Coded Frame, P-Frame)
P
, P
( )
p (Predicted-Macroblock)
B B (Bidirectionally Predicted Picture, B Picture)

B (Bidirectionally Predicted - Macroblock)

D D (D Picture)

DC

Picture 1 11-Picture )

B-Picture

uuwnan P-Picture

thurnn |-Picture

2.4 : P B MPEG-1
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15 Mbps

MPEG-1 (Compact Disk)
(Video CD)
(Interactive
Server)
MPEG-1
(CD Player) (Laserdisc Player) MPEG-1
2.2.3 MPEG-2 (ISO/IEC 13818)
MPEG-1 15 Mbps
MPEG MPEG-2
2 15 Mbps.
3
J Digital Storage Media (DSM)
MPEG-2 MPEG-1
MPEG-2
MPEG-2  MPEG-1
21
)
Discrete Cosine Transform (DCT) (Luminance)

(Chrominance) (8x8 ) )
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(Frequency Coefficients)
DCT 0

(Quantization Matrix)
(Scale Factor)

' 0
( )
2 (Variable Length Coding Table, VLC-Table)
MPEG-2
(Variable
Length Coding) 2 13
3 (Mation Estimation)
DCT (Discrete Cosine
Transform) (Variable Length Coding, VLC)
0
MPEG-2
1994 MPEG-2
MPEG-2 (ATM Network)

(High-Definition Television, HDTV)



MPEG-2

2.1
MPEG-2
_ MPEG-1
Video Format SIF
_ _ Progresswe
Picture quality, .o VH

Bit rate

Low delay mode. - 27
Accessibility Scalability:

~ Variable (< 1.856 Mbps)
- <150 ms
- Random access

N MPEG-1 1l
Transmission Error Error protection
Editing bits YES
DCT YES

Motion Estimation Non-Interlaced

N
Motion vectors for

Motion Vector | ,
; P, B Pictures only

Scanning of DCT coefficient  Zigzag scan

DCT coefficient
Matrix mﬁmn
DCT Transform

16

MPEG-1

MPEG-2

SIF, 4:2:04:2:2 4:4:4
Progressive / Interlaced
Distribution / Contribution
Variable upto 100 Mbps

< 150 ms

Random  access/channel

hopping, SNR, temporal

Simulcast, data partitioning

Forward, Backward, Upward
|\lAnd Downward

MPEG-2__

Error resilience

YES

Field (progressive) or
Frame (interlaced _
Field, ~ Frame, "Dual-prime
bascd

TOP(16X8 block and
Bottom (16x8) block
Concealment motion vector
For | pictures, MV for
E_& pictures

|gz_agi scan, alternate scan
For interlaced video

Scale Factor

Quantization »>

Quantized
Matrix

Quantization M atrix
Gab il

= Chrominance

- Luminance

- Intra Blocks

- Inter Blocks

2.5

MPEG-2
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(DVD - Movie Player) MPEG-2, (Video-On-

Demand), (News-On-Demana) MPEG-2
DVD
2.2.4 MPEG - 4 (ISO/IEC 14496)
MPEG MPEG-4 .. 1993
64 Kbps
MPEG-4 MPEG
(Interactivity)
MPEG4 1
.. 1998 MPEG MPEG4 2
MPEG-4 1
1 MPEG4 1
) MPEG-4
MPEG-4 (Authors)
(Network Service Providers) (End Users)
MPEG-4
Vv (Content)
“ (Media Object)”
(Natural Object) (Synthetic Object)

Audiovisual scene

Vv (Interact)
MPEG-4 (Primitive Media Object)
| 2 3 L
(Descriptive Element)
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(Interact)

2
MPEG-4
(Content-
based function) MPEG-1  MPEG-2
(Very Low-bit rate video )
5 64 Khps
15

(Real-time

Multimedia Communication)
(Random Access)

(Fast Forward and Fast Reward)
64 Kbps 4 Mbps

(Broadcast Interactive Retrieval)
(Coding Interlaced Signal)

MPEG-1, MPEG-2
(Texture)
(Arbitrary Shape)
(Transparency)
8  (8-hit Transparency Component)
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8x8

16x16
(Global Motion Compensation)
Sprite (Panorama

Background)

(Viewing Point of Camera)

> - Zerotree Wavelet

> (Scalable Coding of Video Object
Scalability)

S Motion Video
. Texture :
DCT Q [:deg MuItipIex
g -1

.| Motion
E stimation

2.6 MPEG -4 [24]
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LT Sprite MPEG-4 [24]

2.2.5 MPEG-T (ISO/IEC 15938)

Audiovisual f

(Text-Based Search Engines) ,

MPEG MPEG-7

MPEG MPEG-7 .. 19%
“Multimedia Content Description Interface”  MPEG-7
, (Description



Schemes) (Descriptors) MPEG-7

(Description Definition Language, DDL) Audiovisual MPEG-7
(Still Image), , 3 (3D Models), , .
MPEG-
1, MPEG-2, MPEG-4  PCM
MPEG-7
(
Audiovisual Material) ~ Material
MPEG-7
JPEG, MPEG-2
Audiovisual Material
Material
Material
MPEG-7
MPEG-7
. Data Audiovisual o ), ,
, MPEG-4  MPEG-2
. Feature (Data) , ,
. Descriptor (Feature)

Descriptor
. Description Scheme Descriptor
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B. Description (Data)
Description Scheme  Descriptor
6. Coded Description Description

1. Description Definition Language Description Scheme
Description Scheme
MPEG
MPEG-4
H(ITU-T)
MPEG-4
2.3 ITU-T
H MPEG
H
2.3.1 H.261
MPEG-1 H.261
P X 64 Khps ITU-T
I
H.261 (Viceo Phone)
PAL, NTSC
SECAM CCITT CIF

(Common Intermediate Format) ~ QCIF (Quarter CIF)

CIF
28
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CIF 29 Y

360 288 QCIF
180 144
16x 16
6x8 352
288 CIF 1/6 144
QCIF
NTSC |5 . E |—p| NTSC
PAL _,éo ,é: ,%5_, PAL
SECAM _,:;f:» g g |,/ SECAM
2.8 CIF
CIF ~ QCIF(Cb  Cr)
1
1 CIF 2.9
(] (] . (] (] (] (] 4 0
0 0 0
2.9
CIF
H.261
CIF
J (Picture layer) 352 x 288

J (Group of Blocks layer)



176 x 48
(Macroblock layer)

16x16
(Block layer) 8x8
6
QCIF 33
4 !
CIF  QCIF
8x8 8x8
8x8 8x8
Y Cb
2.10
CIF
3
(‘Source Coding Algorithm!
300: 1
H.261 2
(Intra frame) (Inter frame)

DCT (Discrete Cosine Transform) 2

CIF

CIF

Cr

8x8

24



DCT

Inverse DCT

MTYPE

.DCT DCT
DCT

DCT 2

DPCM

DCT 2
MPEG  JPEG
3l

3l 2.2

(Dead Zone)

(Threshold)

25

, DCT

8 X8

DCT  Inverse DCT

fDCT

211

DCT DC

DCT
=2Th  Th
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% Out - A Out B, ..
1.50 Th+0.5Q
0.50
20 -0 050 0 20 mn -Th-Q  |-Th Th  Th+Q In
] 150 -Th-0.50
(A) (B)
2.11 H.261 263
(A) DC
(B) AC
GQUANT MQUANT  GQUANT
MQUANT
(Variable Length Code)
JPEG MPEG
H.261
(Loop filter) H.263
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2.2 H.261 H.263

Q% 1 2 3 4 ° 9 30 3
127255 509 -765 -1019 -2048 -2048  -2048
126 253 505 -759 -1011 -2048 -2048  -2048
3 -1 A3 2 20 -63 209 217
2 5 9 15 -19 -45 -149  -155
1 ) 5 9 -1 27 -89 93
0 Q) 0 0 0 0 0 0
1 5 9 1 21 89 93
2 5 9 15 19 45 149 155
3 1 13 2 21 63 209 217
56 13 225 339 451 1017 2047 2047
57 115 229 M5 459 1035 2047 2047
126 253 505 759 1011 2047 2047 2047
127 2% 509 765 1019 2047 2047 2047
2.3.2 ITU-T (H.263)
H26L  ITU-T CCITT
MPEG
.. 199 H.263
TMNL  TMN5 (Test Model for near-term solution)
TMN5 .. 199
8
H.261
] CIF  QCIF
Sub-QCIF, 4-CIF  16-CIF CIF
J (Unrestricted Motion Vector

Mode)



Interpolation)

(Advanced Prediction Mode)
(Half-pixel Motion Estimation)
(Median-based Motion Prediction)
4

SAC (Syntax-hased Arithmetic Coding)

2 (PB-frame modke) MPEG
2 (B-frame)
CBBY MCBPC
3
2.12
1 4
2

(Unrestricted Motion Vector)
SAC

28

(Bilinear



29

H.263
H.261
H.261 3 DCT 2 H.261
2.2
Video In Y V f
(5 —» DCT —» Q — » VLC(C)—» MUX —»{ DCT —»
A . A A Data
Yv Out
1Q
4
IDCT
ty
Inter/Intra +’® X
e olerep[* - p{MBTYPE
A
ST |
» M1 —» MEl —» ME2 M2 | PlVLCM)

' ¥ 4
gUil 2.12 dumoumsinsiadya eI leamunsgu H.263 [1]
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2.4.1 (BitRate)

2.4.2
Noise Ratio)

2.4.3 (BitError Rate)

2.4.4 (Subjective Test)

25
25.1

(Mabile Phone)

AMPS. GSM

(Power Signal

(Pager)

30



(Cell

(Time Division
Multiple Access, TDMA), (Frequency Division Multiple Access, FDMA)
(Code Division Multiple Access, COMA)
3
(WAP)
" (Spread)
3
1) (Doppler Spread)

12

(Classical Spectrum)

(Coherence Time)

2) (Delay Spread) propagation
(Double Negative Exponential)
(Coherence Frequency)

3) . (Angle Spread)

(Coherence Distance)



2.5.2

2
2.13
[ ]
Guassian
0
(00
fR (1)

rf]=

y[n] —» a[nk]

2.13
n-k
()
EL (2] = Mo
)
AT

a[ k]

0<yY<00
y <0

X

21)

2-2)

2-3)

32



Probability Density Function (PD

2.6

2.6.1.

Coding)

33

.6
5
.4
3
2
:
4 0 1 2 3 4
:
2.14
2
(Opened-loop Error Control)
(Error Correction Channel
FEC (Forward Error Correction)

Reed-Solomon



2.6.2.

2.1 (Literature Review)

(Parallel Processing)
Ahmad, L [6]
(Motion Analysis)

MPEG  Lan, Nguyen  Jeng-Neng [7]

Ngam  Crebbin [§]

MPEG-4
MPEG-4

Hao, Lee

MPEG-2  Hongll Kim[10]

Kim [12]
MPEG-2

34

(Closed-loop Error Control)

MPEG-4
Yong He,

MPEG-4
Meier,
(Post Processing)
2
Yang [9]
(Rate Distortion)
(Broadcast Video)
, " DCT
[11]

Hong
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(Unequal Error Protection)
Jung, Kim  Lee [13]
MPEG-2
Cuenca, Garrido, Quiles, Orozco  Barbosa [14]
Girod  Farber

[15]
(Forward Error Correction)
Girod  Farber [16]
ARQ (Automatic Repeat reQuest) H.263 DECT
ARQ
Hybrid ARQ ARQ
Hybrid ARQ H.263
Hang  El Zarki [17] QCIF
ARQ CDMA  Khansari, Jalali, Dubois  Mermelstein [18]
Hybrid ARQ
Hybrid ARQ 2 Cherriman  Hanzo [19]

TDMA
Matoba, Kondo  Tanaka [20]
Hybrid ARQ 121]

[18]

1 ra q oo bk S
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