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ETHAFSIEERE (1)

ISO/IEC

— MPEG-1 (1992) Video CD, Web video

— MPEG-2 (1994) DVD, HDTV

— MPEG-4 (1999) (Mobile)

— MPEG-4 AVC/H.264 (2005) Mobile TV, Blu-ray, ...

ITU-T

— H.261(1990), H.262(=MPEG2), H.263(1995),
H.264(2005)

JPEG: Joint Photographic Experts Group
MPEG: Moving Picture Experts Group
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Video Coding Standard (1)

ISO/IEC

— MPEG-1 (1992) Video CD, Web video

— MPEG-2 (1994) DVD, HDTV

— MPEG-4 (1999) (Mobile)

— MPEG-4 AVC/H.264 (2005) Mobile TV, Blu-ray, ...

ITU-T

— H.261(1990), H.262(=MPEG2), H.263(1995),
H.264(2005)

JPEG: Joint Photographic Experts Group
MPEG: Moving Picture Experts Group
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Video Coding Standard (2)
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ETHAFSILRE (3)
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Video Coding Standard (3)

HigH

Quality

Mobile/PSTN N_|SDN DVD HDTV
Internet CD__<Digital TV. Source

10K 100K 1M 5M 10M 50M
bit-rate (bit/sec)
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H.261 (ITU-T, 1990)

m ISDNAOTFLEEE - FLERBRETAHEL
m EvklL—k: px64kbps (p = 1-30)
n THOIJOv B OBEHIELERDY (2 EHR(DCT)
n ZEEEY A XECIF, QCIF
n EAREHEHE
n L—TIqLE
TNFAT4FEIEV AT L / Multimedia Distribution System 9

H.261 (ITU-T, 1990)

Coding scheme for videophone, teleconferencing on
digital network (ISDN)

Bitrate: pXx64kbps (p = 1-30)
DCT based (macroblock)
Support of CIF, QCIF

Forward MC

Loop filter

RNVFATAFEIEY AT L / Multimedia Distribution System 10

MPEG1 (ISO/IEC 11172, 1992)

TFADRNEHEATAT DI=HDETAHEIE
HEMLEYRL—b: 1.5Mbps (CD-ROM)

Fx REE Y A XSIF (NTSC, PAL)

SUH LT AMEE(GOPEL L)

WA AEEHE, FERFEPSHE, oYU LH
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MPEG1 (ISO/IEC 11172, 1992)

Coding Scheme for Digital Storage Media
Typical Bit rate: 1.5Mbps (CD-ROM)
Support of SIF (NTSC, PAL)

Random accessibility (GOP)
Bi-directional MC, Half-pel MC, DCT
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MPEG2 (ISO/IEC 13818, 1994) MPEG2 (ISO/IEC 13818, 1994)
B (FARFSIE(EBAT(T, %, BE7TVT—aY) m  Generic Coding (Storage Media, Broadcasting,
m EvklL—Fk: 3-6Mbps (DVD, SDTV) 6-10Mbps(HDTV) Communication)
m AHREE: SDTV, HDTVH AKX B Bitrate: 3-6Mbps (DVD, SDTV) 6-10Mbps(HDTV)
B EWEAT4T7 FAREE, Bk AMEE ®  Video Size: SDTV, HDTV
B WAHADEHE, LEREEDEHE, By TR ®  Functionality for Storage Media and Broadcasting
B AVEAL—RFETFRAR m  Bi-directional MC, Half-pel MC, DCT
m  Adaptive Prediction for Interlace Signal
;I!!!!!!! IIIIIII!!
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MPEG-2E T4 ~NDEREH Requirements for MPEG2
n 5RE ®m  High quality
B ZITFIF—TYk (4:2:2, 4:4:4, 12BL—R) m Multi-format (4:2:2, 4:4:4, interlace)
. HEE YL —KMEEE (CBR)EA ZE(VBR) m  Constant bitrate (CBR) and Variable bitratre (VBR)
B SUSLTIERBEE, BEY/AESRLUGIE m  Random access, FF/FR
. R—ZE)T1(ZMH, B, BRE) m  Scalability (Spatial, Temporal, SNR)
m MPEG1&DE#M ®  Backward compatibility with MPEG1
n RS m  Editing functions
n RYFE m  Error tolerant
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MPEG-2R7—3ZE T4 (1)
B MPEG-2EvhR)—LDO—HEBSL TERBEN AT
Decode

T

0 O DD—»ec
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Scalability of MPEG-2 (1)

B Pictures can be decoded and reconstructed from a part
of the MPEG2 bitstream

Decode
N — 9

T

0 O DD—»ec
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MPEG-2247—FE YT 1 (2)

Scalability of MPEG-2 (2)

B ZERRT—SEYT1 ®m  Spatial Scalability
— “EREELAY” L “BREELAY” — “low-res layer” and “high-res layer”
. ERERT—SEYT1 ®  SNR Scalability
- “FEHfLAY” L EBRELAY” — “blurred layer” and “high-definition layer”
. EFRRT—3EYT1 m  Temporal Scalability
- L PE O = 0 6 AP =\ I e — “flickery layer” and “smooth layer”
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MPEG-207RAT77AJLELNIL Profiles and Levels in MPEG-2
Profile Profile
Simple Main SNR Spatial High 422 Multi-view Simple. Main SNR Spatial High 422 Multi-view
High MP@HL HP@HL 422P@HL | MVP@HL High MP@HL HP@HL 422P@HL | MVP@HL
1920x1080 1920x1080
High1440 MP@H1440 SPP@H14 HP@H14 MVP@H14 High1440 MP@H1440 SPP@H14 HP@H14 MVP@H14
_ 1440x1080 40 40 40 _ 1440x1080 40 40 40
[ [
5 Main SP@ML MP@ML SNRP@ML HP@ML 422P@ML | MVP@ML 5 Main SP@ML MP@ML SNRP@ML HP@ML 422P@ML | MVP@ML
_1 | 720x576 _1 | 720x576
Low SNRP@LL MVP@LL Low SNRP@LL MVP@LL
350w288 350w288
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~ ~ N orao g
ATAT7AIL@A LA LALHE MP@ML Specification
. LEEG 1 720 x 576,480 pels x 30 Hz ®  Processing 1 720 x 576,480 pels x 30 Hz
m EvklL—b 1 i K15 Mbits/s m  Bitrate : Max. 15 Mbits/s
m iR 1 4:2:0 ®  Format 14:2:0
. ESFva4T 11, P, B-EYFY ®m  Picture type : 1, P, B-pictures
n FFSLEM T IL— LS/ D —ILREE m  Coding Unit : Frame/Field Structure
m N\YITHARX : &K 1.8 Mbits m  Buffer Size : Max. 1.8 Mbits
n AEEVRL—F T EFEND m VBR : Included
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MPEG-4 (ISO/IEC 14496, 1998)

MPEG-4 (ISO/IEC 14496, 1998)

B FICIOM—ZADETAHSIE ®  Object based video coding
. EvbL—k: FEOL—F m  Bitrate: Any number
B NRER: FEOTOTLYIIER ®m Video: Progressive image
B WebI IO DBEICE DN AV EFITATRA—T4AEDa ®m Interactive audio-visual coding and manupilation based
FINATO oD EREEERE on the concept of Web browzer operation
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Y=L m  Tools
— F—TAFED2ATNATOIMDFHFELEY—IL — Coding tools for audio-visual object
— FTPIOM—ZADAEZIT1ET4, RT—ZE)T4, — Object-based interactivity, scalability error resilience
IS—MittE, SEEEFSE and high-efficiency
— BREBEIVEL—BTST(IRADRE — Fusion of natural and synthetic images created by
n VAR computer graphics
— F—TAAES2AT LA TP oD ®  Syntax
— Scene description of audio-visual objects
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2 . .
MPEGA4 M ##E MPEG4 Functionalities
n FESEHEOHE ®  Improved coding efficiency
B OVUTUYR—RDRT—FE T4 m  Content-based scalability
B OUTUOYR—ROBEEEVRRMN) —LTRE m Content-based manipulation and bitstream editing
B IS—ZRBHETTOIS—MmHE B Robustness in error-prone environments
. BHORBRET—HIRAN)—LOFSIE m  Coding of multiple concurrent data streams
B BARVAIEZOEERSIEE m  Synthetic and natural hybrid image coding
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MPEG-4~DERKEH

B WFEETITHL A

FITSIIRR—ZADE THEF—T 44
CGLDHAHEDHE

—UER

IO MEIELIRSE
EEEREME

IS5—MEDRE
BRTAORHEE
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MPEG-4 Requirements

New functions

Object-based video and audio
Combination with Computer Graphics
Scene composition

Object manipulation and editing

Copy right protection

Reinforced error resilience
Synchronized playback of multiple data
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MPEG-4 ET#

B BREGRFSIEOREH

ETHA TSz oM IL—2 (VOP)HEE
- BRHEL, FEHNRE

IS5tk

e ELEVLC, T—49El, X541 RXREH
=EHE

e AVRSAC/DCFE, TAVIERET (LA
FITCHRRT—SE T4

- LM, B, LAVHEEDSUEIR

RNVFATAFERIEY AT L / Multimedia Distribution System

33

MPEG-4 Video

Characteristics of natural video coding

Structure of video object plane (VOP)

= Shape coding, alpha map processing

Error resilience

= Reversible VLC, data partitioning, Slice header
High efficiency

= Intra AC/DC prediction, De-blocking filter
Object-based scalability

= Spatial-temporal layer structure syntax

RNVFATAFEIEY AT L / Multimedia Distribution System 34

MPEG-4 SNHC

B EREGRFSIEOREH

BR/BRERNITVIRFSE
2D/3D *viafEit
NIA—BILBEER T = A—a
TORFHIVELY

THRANEE
TORFvRT—FETA
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MPEG-4 SNHC

Characteristics of synthetic image coding

Synthetic/Natural image Hybrid Coding (SNHC)
2D/3D mesh coding

Face animation by parameters

Texture mapping

Text overlapping

Texture scalability
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MPEG-4 AT L

DRAT LD

— VRML'97I=#3<BIFS (Binary Format for Scenes)IZ&
5 —VER

— 2D/3D A7zt DERMK, BRNEBEDI VIR EL—
IVERE

- BETHIR—R

— U—=U957L/—RIZkBIDT—ERER

— HMAAEERED-ODIETI—R
- AE—SMMER, ETENL, BE

- BEIVISUADAVATI—R
= Object Content Information (OCI
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MPEG-4 System

Characteristics of system
— Scene composition by BIFS (Binary Format for
Scenes) based on VRML'97

— Provides rule and syntax for spatial and temporal
placement of 2D/3D objects

— High speed data parse

— 3D representation by scene graph and nodes

— Interface for copy right protection
= Information of copy right, watermarking,

cryptography

— Interface for search engine

= Object Content Information (OCI)
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MPEG-4 A —T«#4

BATEMSEORH
- RAF—T41+HS1t
 AAC & T/F Coder
- R—3TLHEL
- RE—FHEIL
< CELP, HVXC
— INTANIVIREIE
EREEOFEL
- W& —Ta44
- BREM, BBER, EBRER BHRUE ..
- TFRF10-RE—FADAUETT—R
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MPEG-4 Audio

Characteristics of natural audio
— Generic audio coding

= AAC and T/F Coder
— Scalable coding

= Speech coding

= CELP, HVXC
— Parametric audio coding
Characteristics of synthesized audio
— Structured audio

= Source description, instruments information,
player information, special effects, ...

— Interface for text-to-speech
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ETAZAT OIS

Video Object Plane (VOP)
— VOPO & VOP1 M IZFHFH1E
- BRFSIE

VOPO (&%) VOP1 (RIS AR &R (0T v )
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Object Based Video Coding

Video Object Plane (VOP)
— VOPO and VOP1 are independently coded
— Shape Coding

VOPO (background)  VOP1 (object) Shape data(amap)
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VOPAE R A%

IO Ex—5oE
— TI—n\wigsE, RNECLIMIES B
m 7 A—2ay

- BEHEROTILEOEREDLE
m CGAER
. BREGMNSOTVHL

- FEE

- BBYEL

(REbL, BEFBH, TORFVER, ..)
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VOP Creation

B Separation by Chroma-key

— Blue back video capture, separation by post

processing

B Animation
— Layered cell pictures
CG generation
B Separation from natural images

— By hand

— Automatic separation

(Edge detection, contour tracking, texture analysis)
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BEIVOPIRH 77D

B TyURHEMREI A/ N OMRAEHE
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Example of Automatic VOP
Detection

®  Combination with edge detection and region
growing/shrinking method
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VOPH S 1L DR

m  Core Coder & Generic Coder

MPEG-4 VLBV Core Coder

Video

Object

Plane —| Motion | Texture |, pitstream
(MV) (DCT)

¥ .1

(Similar to H.263/MPEG-1)

Generic MPEG-4 Coder

Object :
I Motion | Texture | pitstream
- Plane —* Shape ™v) (DCT)
an
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Structure of VOP Coding

m  Core Coder and Generic Coder

MPEG-4 VLBV Core Coder

Plane Motion | Texture » bitstream
(MV) (DCT)

(Similar to H.263/MPEG-1)

Generic MPEG-4 Coder

Motion Texture | bitstream

| share | vy | (oc)
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VOPDIES

Signals in VOP Coding

ANES MRES Input Shape
BRES BBEES Pixel o map
value
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VOP#H &1t -BIRES-

n EREFEHR

" EREZOLOBE-BR) Ao bidd
- BEREDCTHSE
- MEREHRELEL x

o BRIENTIOTRBRICHE
- MERBOHHFSIE
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VOP Coding -Pixel Data-

®  Information of pixel location
m  Pixel value (luminance, chrominance) Bounding Box
— Motion compensated intrerframe DCT coding
= No coding for outside of object

= boundary block is coded \ v

after padding \
= Normal coding for inside

of object 1

<A

52
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Padding DCT

m FITIHMR (FOVIA): EEDSX8 DCT
m FITCIHMER (FOvIB): Paddingf4I< 8x8 DCT
B FITIHML: RFVT

TaYIA,

Padding DCT

®  Inside of object (Block A): Normal 8x8 DCT
B Boundary of object (Block B): 8x8 DCT after padding
®  Outside of object: Skip

5 Block A
\ 2878 IL—LRITOvY: \ Blocde Intraframe block:
/ O—/ZA5ET LS / extrapolation by
@/ lowpass filtering
K IL—LRTOvY: g Interframe block:
. 0 FiEsE ) . 0 zero insertion
ETFAFTOok Video object
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VOPF &1t —RIEE-

. BERIMEREBN NN DEER (0 or 255021F)
m 2{ERIRFS1E: CAE (Context-based Arithmetic Coding)

. BREI/OIOVIEMICHSL NOUFAY
— ALL “0": VOP#} ALO *oozf
— ALL “255”: VOPIH 3 £
- BRIOYY: Y
JL—LKNCAE [
JL—LFRACAE }
(BEHEAE) f '\
[
ALL 255 / CAE
TLFATAFEIEV AT L / Multimedia Distribution System 55

VOP coding —Shape Data-

B Flag to show inside/outside of object at pixel (O or 255)
B Binary shape coding: CAE (Context-based Arithmetic

Coding)
B Shape is coded macroblock based Bounding Box
— ALL “0”: outside of VOP ALLO
\ '3

— ALL “255”: inside of VOP

— Boundary block:
Intraframe CAE [
Interframe CAE }

(with MC) A i
[

/
ALL 255 CAE
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VOPHF &1t -HZRAEES-

B FERNVIBHEAHNFERD, ENGVBEHEI DIER
m 0~255M)8E vk
. HEHEDCTHEE

Sports
—

LN WikB
New
G Sports
Car
WABDBBE0% WIEBDEBES0%
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VOP Coding —Alpha Map-

m  Information for level of transparency at each pixel
m 8 bit (0~255)
®  MC-DCT coded

e =le

Object A
New
G Sports
Car
0% transparency of object B 50% transparency for object B
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ATSA 751t

ETA V)T LEOERRTFINEFHIER
RATS5A ETL—LRFSIE

FITSTHME, RTSA OB ERIZEYFHI
B ERITUT O SEIRATHE

— FhLb

- FTBH

— TI1UER

- BERER

— O—HALT I TR

B FRREFFSELEN
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Sprite Coding

Creation of Sprite (background) for entire video clip
Intraframe coding for Sprite

Object is predicted by Sprite’'s geometric transform
Geometric transform can be selected

— Still

— Parallel motion

— Affine transform

— Projection transform

— Local Affine transform

B Prediction error is not coded
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RATSARFEIE (2)

LI Dp-3:

Sprite Coding (2)

B Geometric Transform

Projection Transf
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» N ﬂéﬁ - -
S O—\)LEIEE Global Motion Compensation
. EESAOBEERAERTTA m  Prediction of image by geometric transform
B RTSAMORDHYIZERIESVOPES R m Refer the previous VOP instead of Sprite
B FRREFSE m  Prediction error is coded
ERiESVOP FEERVOP Previously decoded  Coding VOP
VOP
o o o o
o o
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> N ﬂéﬁ - -
Ja—/N\)LEIEMHE (2) Global Motion Compensation (2)
n A5 A—4 B Geometric parameters
1RBR(FTHE) 3ERBB(TI1EH) 1-point refer(parallel motion) 3-point refer(Affine transform)
X'=x+c, y'=y+f X’=ax+by+c X'=x+c, y'=y+f x'=ax+by+c
y’=dx+ey+f y'=dx+ey+f
ERHTVOP HVOP Previous VOP  Current VOP
—_ | b 9 FHF — | b 9
ARBRERER) 2-point refer(enlarge/shrink, rotation) 4-point refer(projection transform)
X’=(ax+by+c)/(gx+hy+1) X'=ax-+hy+c X'=(ax+hy+c)/(gx+hy+1)
y'=(dx+ey+)/(gx+hy+1) y'=-bx+ay+f y'=(dx-+ey+f)/(gx+hy+1)
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Ja—/\)LEEHE (3)

B AASIRSA—EDHE
— fERE: RHDOBEETRTHSE
— GMC: R—L/RFGA—EEIW/IRZU T NFA—ED2{E

LI (RRCE TR

o

@

Zooming parameter Z Panning parameter P

Zooming Z & Panning P
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Global Motion Compensation (3)

B Estimation of camera parameters
— Conventional method: each motion is all coded
— GMC: zooming and panning parameters only

Zooming parameter Z Panning parameter P Zooming Z & Panning P
NNt s —_— = — 1. A
M~ 2w S —~dxh —
. =0 L I
NN T e
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MPEG-4 AVC/H.264 (ISO/IEC
14496-10, 2003)

m Title: Coding of audio-visual objects,
— Part 10: Advanced Video Coding

m Joszsk

— 20014F5A(ZFR, HADISIF2003F IR
. Hif

- BEEWETAHSIE
m 7J/oO—F

- 0.95"<0.5
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MPEG-4 AVC/H.264 (ISO/IEC
14496-10, 2003)

m  Title: Coding of audio-visual objects,
— Part 10: Advanced Video Coding
B Project

— Started in May 2001, The first IS was finished in
2003

B Purpose

— High Efficiency Video Coding
®  Approach

- 0.95"<0.5

RNVFATAFEIEY AT L / Multimedia Distribution System 0

Main Technology in MPEG-4
AVC/H.264

BERXARSIBERMEIL—LBEESHSIE

L—TRIZTFIAvFL Y T4 5%ER

EVFvICROYRSARBEEOFRERA

1/ABERBEEDEZTAIML

ERXERICAXAEBEEDCTH AN I TH Y —ILERERA

L EETILRTYTHAXDEA

IVhOE—#HS1t

— BYMEDIRLERGolombF &

— BESEPEDELWLCELTCAVLC (Contet-based Adaptive
Variable Length Coding)

- BEMEERTSHEMFSEELTCABAC (Context-based
Adaptive Binary Arithmetic Coding)

RNVFATAFERIEY AT L / Multimedia Distribution System mn

MPEG-4 AVC/H.2640 * E i

Motion Compensated Interframe Prediction

De-blocking filter as a loop filter

Slice based prediction

1/4 pixel accuracy motion vector

4x4 integer DCT, Hadamard Transform

Fine quantization step size

Entropy coding

— Error Resilient Golomb Code

— Simple type: CAVLC (Contet-based Adaptive Variable
Length Coding)

— Complex type: CABAC (Context-based Adaptive Binary
Arithmetic Coding)
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TIavXxT74)L47 (1)

m FFE{E3k (Encoder) DR

IL—LRNE—F (Intra Mode)

— o

ANER
— o
IL—LEE—F

(Inter Mode)

#HEIET—%

THRLH
MC: By E44{E
ME:ByEHEE

FM: 7L—L*EY
VLC: A ERHFSIL
Q:EFit
F:o4)LA

HFEET—%
[oc] [

JNVFATFERIEY AT L / Multimedia Distribution System <]

De-blocking Filter (1)

®  Encoder structure

Intra Mode

Bitstream

Input Image]

T: Orthogonal Transform
MC: Motion Compensation
ME: Motion Estimation

FM: Frame Memory

VLC: Variable Length Coding
Q: Quantization

F: Filter

Bitstream
1 ME VLC |_'
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T7ayFXT 74043 (2)

B JOvIEROATE S ACALIR
B )L—THIAILAE

De-blocking Filter (2)

B Adaptive filtering to block boundary
m |nloop filter

EHiE e
[ 0 7 [ 0 | 7
LEWER B g ‘r i i LELER B g T ‘r 1 : I
Léjw‘iﬂjrtn:"‘ LéjL\fiﬂjrtlt"‘ § “
LEviEp Ltk j_.@. = Labip it j_.@_ =
pat ! opt : P3¢ 1 opL :
"~ Snuoms "~ Snuoms
KFFE KEHE
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— ™ ~ » - -
\Y
T78avFx2TT74)L% (3) De-blocking Filter (3)
m 853 (Decoder) DERK m Decoder Structure
IL—LHNE—F (Intra Mode) ) Intra Mode
SitsEeey ] El Decoded Image
—oHo M F-0—
Inter Mode
Bitstream

VLD:AIZERES
QUEETFIE
TLHEFE

F: o415

RNVFATAFERIEY AT L / Multimedia Distribution System 7

MC: Motion Compensation
VLD FM: Frame Memory

VLD: Variable Length Coding

Q1: Inverse Quantization

T-1: Inverse Transform

F: Filter

RNVFATAFEIEY AT L / Multimedia Distribution System R
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V/ABRBEBEHE (1)

B FE1t3 (Encoder) MR

IL—LRNE—F (Intra Mode)

— o

ANEE
h— o
IL—LEE—F
(Inter Mode)

#HEIET—%

THREH
MC: By EF#{E
ME:ByEHEE

FM: 7L—LAEY
VLC: A ERHF S

Q:&Fit

F:o4)L%
#HEIET—%

fiel ™
JNVFATFERIEY AT L / Multimedia Distribution System e

1/4 Pel Accuracy MC (1)

®  Encoder structure

Intra Mode

Bitstream

Input Image]

T: Orthogonal Transform
MC: Motion Compensation
ME: Motion Estimation

FM: Frame Memory

VLC: Variable Length Coding
Q: Quantization

F: Filter

Bitstream
| ME VLC |_'
JNVFAT(FERIEV AT L / Multimedia Distribution System 30

1/4EEREESHEHE (2)

n FHEEGROERICESERETERE

@0 >
< a IAT == L-LEEE=— . a1
1728 z=1Hlal /1 /b
C
_ V/ABERMARE T4

RNVFATAFERIEY AT L / Multimedia Distribution System 81

1/4 Pel Accuracy MC (2)

B Accurate motion estimation by fine interpolation

> 1/2 pel Interpolation filter: 6tap FIR

1/4 pel interpolation filter: 2tap FIR

RNVFATAFEIEY AT L / Multimedia Distribution System 82

ASARBEEDFE (1)

B %213 (Encoder) MR

IL—LRE—F (Intra Mode)

———— o HEIET—H
ANER VvLC
__.e_. o)
t JL—LREE— ot
(Inter Mode) T EX LR
MC: By & 518
ME:Bj& e
FM: IL—LAEY
VLC: A ERHFSIE
Q:EFt
F:I40L%
HBET—42
[oc] e}
RINFATAFRIEL AT L / Multimedia Distribution System a3

Slice Based Prediction (1)

B Encoder structure

Intra Mode

—— o Bitstream
Input Image n VLC
wl o *-—-;,jl-—
4+ Inter Mode Q1

T: Orthogonal Transform
MC: Motion Compensation
ME: Motion Estimation

FM: Frame Memol

VLC: Variable Length Codin
Q: Quantization

F: Filter

Bitstream

RNVFATAFEIEY AT L / Multimedia Distribution System 84
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AZARABEDFA (2)

Slice Based Prediction (2)

I-slice employs intraframe prediction with

m |-sliceTIE16x16/8x8/4xAEI% D3FEETIL— LN F A L
B 16x16EHENTAVITIEADDE—RTIL—LATFE (BHE, 16x16/8x8/4x4 pel blocks
KE, Fi9fE, F'mF Rl ® In 16x16 pel block, 4 modes (vertical, horizontal,
aberage, plane) can be selected
o m—| o m—|
= mm FEiEFEER = [ Coded pels
I:‘ 16x167Av4 I:‘ 16x16 block
m AR # | e — Caar—H
7 7
JNVFATFERIEY AT L / Multimedia Distribution System 35 JNVFAT(FERIEV AT L / Multimedia Distribution System 36
- RS R . .
ATARBHMDFAE (3) Slice Based Prediction (3)
B 8x8/4AXABEHENDTAVITIEIDDE—RFTIL—LRFH ® In 8x8/4x4 pel block, 9 modes intraframe prediction
are prepared
1 —
< 8
b o2imc - i
8x8 J s : :
x8 T 0wy 46 8x8 block 6 2R
3
4
7 5 3
=P HE—FBESLTH
RS Fal FESLFASA 4x4 block Prediction mode number and
Its direction
TINFATAFRIEL AT L / Multimedia Distribution System &7 RINFATAFRIEL AT L / Multimedia Distribution System 88
- RS R . .
ATARBEHMDFAE (4) Slice Based Prediction (4)
TL— LB ORA M F B FEEDRFA AN FBI Frame based bi-directional Prediction by arbitrary slices
prediction

/D\ 6\ 7S
MPEG-4 AVC/H.264

RNVFATAFERIEY AT L / Multimedia Distribution System

YR

/\ /‘\
D D i
MPEG-4 AVC/H.264

MPEG-2

RNVFATAFEIEY AT L / Multimedia Distribution System
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ASAREHMDFHE (5) Slice Based Prediction (5)

B P-sliceTIX16x16EFRELDTIOTAYY ® In P-slice, 16x16 pel macroblock
B ABEOIOVIYAXEEZ THEHE m 4 kinds of blocksize can be selected for MC
B 8x8EHEIOY/I(FESIZ3FEEICHE AT RE m  8x8 block can further be divided in 3 modes

1616 1616

8x16 8x16

RILFATATEIEL AT L / Multimedia Distribution System 91 RILFATATEIEL AT L / Multimedia Distribution System ]

BHFEEDCT (1) Integer DCT (1)

m FF51E3% (Encoder) DK m  Encoder structure
IL—LRE—F (Intra Mode) Intra Mode
———— o - HEIET—H — Bitstream
ANER T Input Image]
=t 5 put Image
TL—LEE—F
(Inter Mode) T-BEXZH T: Orthogonal Transform
MC: Ey=4a1E MC: Motion Compensation
Ve e
FM:?b:‘L\}El) VLC: Variable Length Codint
VL(;.Efgﬁﬁﬁﬂ: Q: Quantization
Q:EFit F: Filter
F: 2445
HEIET—H Bitstream
TINFATAFRIEL AT L / Multimedia Distribution System € TINFATAFRIEL AT L / Multimedia Distribution System 94
e r:
BHFEEDCT (2) Integer DCT (2)
®  Inter-modeTIFBHFEEDCT (mismatchE %) ® Integer DCT in Inter-mode to avoid mismatch
11 1 1 1 1 1 1/2 11 1 1 1 1 1 1/2
2 1 -1 -2 L1 12 -1 -1 2 1 -1 -2 1112 -1 -1
T= T = T= T =
1 -1 -1 1 1 -1/2 -1 1 1 -1 -1 1 1 -1/2 -1 1
1 -2 2 -1 1 -1 1 -1/2 1 -2 2 -1 1 -1 1 -1/2
® Intra-modeTIF7# ¥ —/L L} m  Hadamard Transrom in Intra-mode
11 1 1 11 1 1
1 1 -1 -1 1 1 -1 -1
T= T=
1 -1 -1 1 1 -1 -1 1
1 -11 -1 1 -11 -1
RINFATAFRIEL AT L / Multimedia Distribution System 95 TINFATAFRIEL AT L / Multimedia Distribution System 96
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IVhAE—FSE (1)

B FE1t3 (Encoder) MR

IL—LRNE—F (Intra Mode)

— o

ANER
h— o
IL—LEE—F

(Inter Mode)

HELT—%

THRLH
MC: By E44{E
ME:ByEHEE

FM: 7L—L*EY
VLC: A ERHFSIL
Q:EFit
F:o4)LA

HEET—4
[oc] [

JNVFATFERIEY AT L / Multimedia Distribution System 97

Entropy Coding (1)

B Encoder structure

Intra Mode

Bitstream

Input Image]

T: Orthogonal Transform
MC: Motion Compensation
ME: Motion Estimation
FM: Frame Memol

VLC: Variable Length Codind
Q: Quantization
F: Filter

Bitstream
JNVFAT(FERIEV AT L / Multimedia Distribution System 98

I hOE—/FEIE (2)

m i Colomb# 5
— EVFeAvERERERLGT—HITER

- FRYUmttERI
— Prefix (“0"ME#E) + Separator (“1”) + Suffix (“07/1”
DHAEDHE)
fE#Golomb& 5
1
0 1 X
00 1 X X
000 1 X X X
ooo0O0 1 XX X X
IFATAFEAES AT L / Multimedia Distribution System 9

Entropy Coding (2)

B Exponential Colomb Code
— Apply to important data such as picture header
— Enforce error resilience
— Prefix (Consecutive “0”) + Separator (“1”) + Suffix
(Combination of “0” and ”1”)

Exponential Golomb Code
1
0 1 X
0o il X X
000 i, X X X
0000 1 XX X X
TNFATAFEIELAT L / Multimedia Distribution System 100

I rOE—/FE1E (3)

m CAVLC

— aAVFXRMEREVLC

- EBREEDCTRIUMFASISEA
b RE
1 | DCTHHIEDHTDODEE K
2 | DCTiR#fE
3 FORBMDEH
4 | REOFORMLATDORIDELK
5 | B&ISERTHERELORBOER
6 | BRICEHRTHEMELORBOFS

RNVFATAFERIEY AT L / Multimedia Distribution System 101

Entropy Coding (3)

m CAVLC
— Context Adaptive VLC
— Apply to integer accuracy DCT coefficient

No Contxt

1 Consecutive “0” before DCT coefficient

2 DCT coefficient

3 Number of non-zero coefficient

4 Number of zero coeff before the last non-

zero coeff.
Number of consecutive |1| coeff at the last

o

6 Flag of consecutive “1” coeff at the last

RNVFATAFEIEY AT L / Multimedia Distribution System 102
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IUROE—HE (4)

m CABAC
- AUTHRRAMEGE2EEMFEE

Entropy Coding (4)

CABAC
— Context Adaptive Binary Arithmetic Coding

RAAFITED
DU AR,

.
-
=
4 "
e e
o et o EE—F
- . . -
SAFUTHEY cssae—r b SAFITHEY issae—r b
e L . e L .
ot ,
e e
TIFATAFERIEV AT L / Multimedia Distribution System 103 TIFATAFERIEV AT L / Multimedia Distribution System 104

JaJrAILELRN)L

m JOJrAL

— BBEQARFAREE/TUIOE—RHEL/A UL —RRE)
u LAJL

— 157 (bitrate: 64-240kbps)

Profile and Level

Profile

— 3 kinds (Slice type/Entropy coding type/Interlace
capability)

Level

— 15 kinds (bitrate: 64-240kbps)

Fazr/IL RS54 ADFEE I haE—HS1E A BL—AR G Profile Slice Type Entropy Coding Interlace

R=R31> 1, P-slices CAVLC e Baseline 1, P-slices CAVLC No

i3k 1, P, B-slices CAVLC e Extention 1, P, B-slices CAVLC No

Ay 1, P, B-slices CAVLC, CABAC a7 Main 1, P, B-slices CAVLC, CABAC oK
TINFATAFRIEL AT L / Multimedia Distribution System 105 TINFATAFRIEL AT L / Multimedia Distribution System 106

FEDENMILTLEDIY (1)

=
1

|

B Assesting reltiplhe Standarss

Mobile Television in the World

€9

From Wikipedia

From Wikipedia
http://en.wikipedia.org/wiki/File:Digital_broadcast_standard: hutp://en.wikipedia.org/wiki/File:Digital_broadcast_standard:
RILFATATEIEL AT L / Multimedia Distribution System 107 RIFATAFEIESRT L / Multimedia Distribution System 108
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< e o Mobile Television in the World
FEDENSMILTLEDIY (2) 2
=%:1) & g ETA4 A—Ta% Type Name Area Video Audio
#ER DVB-H BN S MPEG-4 MPEG-4 AAC Terrestrial DVB-H Europe etc MPEG-4 MPEG-4 AAC
AVC/H.264 MPEG-4 HE-AAC AVC/H.264 MPEG-4 HE-AAC
MPEG-2 HE- MPEG-2 HE-
AACV2 AACV2
AMR-WB AMR-WB
AC3, Enhanced AC3, Enhanced
AC3 AC3
1SDB-T A&, IV, 7L | MPEG-2 MPEG-2 AAC 1SDB-T Japan, Brazil, MPEG-2 MPEG-2 AAC
HUFy, RL— (MP@ML, Argentina, Peru (MP@ML,
MP@HL) MP@HL)
MPEG-4 MPEG-2 AAC MPEG-4 MPEG-2 AAC
AVC/H.264 AVC/H.264
T-DMB wE MPEG-4 MPEG-4 BSAC T-DMB Korea MPEG-4 MPEG-4 BSAC
AVC/H.264 MPEG-4 HE-AAC AVC/H.264 MPEG-4 HE-AAC
DTMB HE - - DTMB China - -
JNVFATFERIEY AT L / Multimedia Distribution System 109 JNVFAT(FERIEV AT L / Multimedia Distribution System 110
¢ = o Mobile Television in the World
ZEDENSMILTLEDIY (3) 3)
B3 E23 s EFt F—Fat Type Name Area Video Audio
WE S-DMB HE - = Sattelite S-DMB Korea - -
NATY9E cMMB hE AVS AVS Hybridwk cMmB China AVS AVS
DVB-SH BREE MPEG-4 MPEG-4 AAC DVB-SH Europe etc MPEG-4 MPEG-4 AAC
AVC/H.264 MPEG-4 HE-AAC AVC/H.264 MPEG-4 HE-AAC
BE BE
HHBIEA GPRS, EDGE & - - Mobile Network | GPRS, EDGE Many places - -
WCDMA, CDMA WCDMA, CDMA
EV EV
MBMS, BCMCS | BXM, BA, %@ | - - MBMS, BCMCS | Europe, Japan, | - -
MediaFlo MediaFlo UsA
TINFATAFRIEL AT L / Multimedia Distribution System 111 TINFATAFRIEL AT L / Multimedia Distribution System 112
S - j: . g .
MA TR One-Segment Specification
ETA R MPEG-4 AVC/H.264 Baseline profile 1, 2 Video Coding MPEG-4 AVC/H.264 Baseline profile 1, 2
fRIGE 320x240 EF* (&XK) Resolution 320%x240 pel at the maximum
EvhbL—t T ex. 180/200/240kbps Bitrate Variable ex. 180/200/240kbps
IL—LL—t 15 fps Framerate 15 fps
F—TF 11 MPEG-2 AAC /5L, ATL4, Fa7ILE/ Audio Coding MPEG-2 AAC mono, stereo, dual-mono
A—F1AL—b % ex. 48/64kbps Audio Rate Variable ex. 48/64kbps
TSRS BML CTOT74)L Data BML C Protocol
Broadcasting
F—ABEL—k #360kbps Data About 60kbps
Broadcasting
Rate
RINFATAFRIEL AT L / Multimedia Distribution System 113 TINFATAFRIEL AT L / Multimedia Distribution System 114
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ENAILVAETAFSIL

B ENAMLTAORILTLES IV DHDE TAHSE
— Bohi-#
- BLES{EHE
— SR OHE T —HIE

m  MPEG-4 AVC/H.264
- BULFBLHEMPEG-2021F)
— REEEM(MPEG-2010f5L L. TIAYFLIT4ILE)
— FEBICZLDEHFTERSA T SzHpatent pool ¥ LZE

JNVFATFERIEY AT L / Multimedia Distribution System s

Mobile Video Coding

m  Video Coding for Mobile Digital Television
— Limited Bandwidth
— High Coding Efficiency
— Low power consumption at mobile devise side

B MPEG-4 AVC/H.264
— Achieve high efficiency (2 times than MPEG-2)

— High Computational Complexity (10 times than
MPEG-2, especially de-blocking filter)
— Contains a lot of patens, needs patent pool

JNVFAT(FERIEV AT L / Multimedia Distribution System 116
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