H.261 System Feature
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H.261 Video Coding Algorithm

Transform(8x8 DCT)
Quantization/Inverse Quantization
Z1g-zag scanning

Motion Compensation & Estimation
Loop Filter

Entropy Coding

Motion Compensation & Motion Estimation

ME: Motion VectorZ -3

MC: A 5E HA

A 7rZ=(INTEREE) FEA A A
MC/ME @9 @ MacroBlock(MB)
Motion Compensated Prediction

P-picture: Forward Prediction
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Motion Vector Estimation

Block Matching; Y component only
Search Range: Max(+15, -15)

Search 7|

cost function: MAE/MSE

full search/2D logarithmic search etc.
Accuracy: integer pixel

Estimation Unit: 1IMV/MB

Loop Filter
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EE(8x8) @9le  “2-D Lowpass filter”
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Transform

DCT : Discrete Cosine Transform
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Quantization
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INTRA coded block

DC : QC(0,0) = C(0,0) // 8

AC : QCG,j)) = CGj) // 2QP

INTER coded block; MCH £%9] DCT3

QCG,j) = CG,j) // 1QP, if QP = odd

QCG,j) = [C(,j) +sign(C,j)] // 2QP, if QP = even
QP depend on buffer fullness

QPe] W3} [1,31]

Quantization

INTRA MB

Uniform quantizer without deadzone

Q/2

Quantization

INTER MB
Uniform quantizer with deadzone
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Inverse Quantization

QP = odd



REC®,j) = [QP(2QC(,j)+1)] for QCG,j) > 0
REC®,j) = [QP2QCG,j)-1)] for QC(,j) < 0

QP = even

REC(,j) = [QP2QCGH,j)+1) - 1] for QCG,j) > 0
REC@,j) = [QP(2QCG,j)-1) + 1] for QCG,j) < 0
QP2 W3t [1,31]

REC(,j) = 0 for QC(,j)=0
INTRA DC : REC(0,0) = QC(0,0) * 8

Entropy Coding

EAA FTEA AA

VLC/FLC

DCT #Al% : VLC + FLC

INTRA coded DC : FLC(8 bits)
INTRA coded & INTER coded AC :
2-D Huffman coding, [zero run, QC(,j)]

Zig—zag scanning

Motion Vector : VLC(1-D Huffman code)
Overlapped of MB : VLC (1-D Huffman code)
MB Address, MB type, Coded block pattern

Zlg—zag Scanning

“Zero Run” ¢ 4o] =%
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H.261 Video Multiplex Coder

H.261 Stream 4 AlST+%
Picture Layer

GOB layer

Macroblock Layer

Block Layer

Picture Layer

PSC(Picture Start Code) : 20 bits; “0000 0000 0000 0001 0000”
TR(Temporal Reference) : 5 bits

PTYPE( Type Information) : 6 bits

bit 1 : Split screen indicator; off(0)/on(1)

bit 2 : Document camera indocator; off(0)/on(1)

bit 3 : Freeze picture release; off(0)/on(1)

bit 4 : Source format; QCIF(0)/ CIF(1)

bit 5 : Optional still image mode HI_RES; on(0)/off(1)

bit 6 : Spare

PEI(Extra Insertion Information for picture) : 1 bit; 0 setting
PSPARE(Spare Information for picture) : 0/8/16 ... bits

PEI= ‘17 dujwt &3 ITU-T future backward compatible addition

GOB Layer

GBSC(GOB Start Code) : 16 bits;  “0000 0000 0000 0001”
GN(Group Number) : 4 bits

GN=0: PSC; GN=13,14,15: reserved

GQUANT (Quantization Info for GOB) : 5 bits; [1 , 31]



overridden by any subsequent MQUANT

GEI(Extra Insertion Info for GOB) : 1 bit; 0 setting
GSPARE(Spare Info for GOB) : 0/8/16 ... bits
GEI= ‘17 dujvt &3} ITU-T future backword compatible addition

GOBU ¢ MB¥H 3% (1 GOB = 33 MBs)
MBH &7} A4

Macroblock Layer

MBA (Macroblock address)

GOBUW ¢ MB#1 Al tfgt VLC(Table 1 =)

AWAA AEE= MBA= MBe A 4

e olddEst MB st wighs dAF

MTYPE(Type Info fro MB)

MBell thgt Br e} EAst= tlolet 8 4E YEFH(Table 2 3Hx)
MQUANT(Quantizer) : 5 bits; [1 , 31]

MTYPES 2 MQUANTZEA S YEY

O MQUANTZE Zw7bA] &4l GOBoll M Akg-

Macroblock Layer

MVD(Motion Vector Data)

2E MC MBoll &4

MVD+E= @A MVelA o]d MBe MVE gk (Table 3 %)
MB 1/12/13(GOB<] Wi = MBs)9 o] MB2] MV=0
MBAZE] xke]7F 1o] ofd MBS o] MBS MV=0

o] MB9 MTYPEe] MC7F of<du o]d MB2 MV=0



MVD=(+3 A ZVLO)+(FA 4 VLC)
MV W= Ao A&
CBP(Coded Block Pattern)
MTYPES 2 CBPEAE e
Pattern number& VLC(Table 4 =)

if &5nel A7k A2

Block Layer

TCOEFF (Transform Coefficients)
INTRAY W & 5o &4 219 = MTYPE, CBPel we} &4
Z1lg—zag scanning
INTRA-coded DC: FLC(8 bits)
INTRA-coded & INTER-coded AC: (Table 5%%)
2-D Huffman Coding: [zero run, QCG@,))];
sign bit: ‘s’ ; positive(0)/negative(1)
Remaining combination of [zero run, QC(ij)] : 20 bits
Escape(6) + Run(6) + Level(8): (Table 6,7 %)
black:” 0001 0000" /white:’ 110 1011’
not used level: ‘0000 0000
‘1000 0000 (REC Level 1024 coded ‘1111 1111° )
Reconstruction level(REC): [-2048, 2047] : (Table 8 %)
REC of INTRA DC: (Table 9 #=x)
EOB(End of Block)
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