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This paper describes an H. 263-based video coding using a two-stage motion compensation. The proposed
two-stage MC consists of global MC and local affine MC. In the first stage of the method, global motion of a
picture such as panning, tilting or zooming is detected and compensated. Then, in the second stage, local
motion compensation of each macroblock is carried out. Since the global MC cannot predict all the regions in
a picture, it is adaptively turned on or off for each macroblok. The local MC employs an affine motion model
in the context of the H. 263’s ovelapped block MC. The overlapped block affine MC compensates rotation
and scaling of moving objects in addition to translational motion. Simulation results show that the proposed
video coding using the two-stage MC performs effectively for the sequences with fast motion. PSNR

improvements are about 0.5-1.0 dB in comparison with the conventional coding method without two-stage
MC.



1. 3IE®IC

BE, ISO/IEC JTC1/SC29/WG11 (MPEG) THd MPEG-2 I2#e { KL A — 71 & - €V 2 7 VT
BALEEHE & T MPEG-4 OAERALE L D TV A, MPEG-4 1, kL — DK, BRDEOE
WEBERBTOBER, MEMO AV F— Iy N—2ARBEF T ELT7 SV r—Ya v ENERMITT
W3, MPEG-4 ~NDEREMHE, KEL(FTTUTO=2THD.

() BEMmL

@ |OWME, BLOERYREEH DI

B) BIEI L FUVEBEDA YIS T 4T 4 DEH
$hbb, AUL— P THESLLABRICHESREE Y BT 2WMETERT S I &, R EIILW
PR EBRTLIILIHETHS.

BEHTELEL — NERLOBENE MPEG-4 LT L W iThbNTwb s, EH TR EEBRE
HE LTHEL — NMEE{LEIE ITU-TH. 2630458 5 (1996 4E 3 RS F5%E) . H.263 &, Bkl
— M AV IREENE H. 324 1T 5 €7 A HF LIS T, 40 PSTN (Public Switched Telephone
Network) FTOBYEEE* HHIZ 64 kb/s Kifix ¥ — 7" v & LTWw/-, HIETIE, NJISDN TD
FHLERINTWVS, H.263 1, H.261 #X—A L L%H5H, MPEG-1,2 THWwWHNTWwAEN
— T RUVEEBEMOTEAL, E5ICH T arELTH—/N—F v 7 MC, 8X8MC, M4}
BBE XY MU, BEHFSL, PB-frame EOFHMEMA T D, THIZLY, 64 kb/s KD
BEL - b TO OB E R TS L3012, 64 kb/s LLETIE H. 261 £ ) KIGICENCENE % 5
BLTw5.

MPEG-4 (=BT A EEMILOMENE, DO H.263 EDEFULERSL Z EHFEETH L. MPEG-4
YA d, Y 64kb/s RiFHEEL TW2AS, BIEIZ 10kb/s~1IMb/s D59 —7 v beoTE,
EEVL— P TEELTHBEEYERT LI ENERSNL, #2 CTEEHIL, 64 kb/s KO
BL— MEZDYTHL, 64k A ED L — MZBWTHBEB AT RIET S H.263 A X—R & L,
ZHICZa =SV MC ETO—=H VT 7147 MC 2HIZAHRICDOWTHRE L7z, Z7o—s300 MC
X, DATOBEL o THELLZNRNZ VIR X -0 HEL, O—HI VT 74 MC &, WD
ETRE), BE, MASENTHETLIIOTHEL. AETIE, BRARICOVTHERET 2 L1,
FOMREE A1) VFIVDOH. 263 B LAERTHRET S,

2 REFRXOBE
BEFTLVFAFEFROETYE 10, Lra—FOT7ay 7 ¥4 777 5%H LUIRT.
BEAXE H263 (HHVIIFDOTF A MEFIVTMNS?) EOFEZMHESIUTOZEATHS.
() BhEFMEZ, FO— 0V MC ET -7V MC O BB E L7,
Q O—ANVMCOBEEFNIIT 74 VEBRTEALR
BEFRXTE, £—EROI7/UO—1\)V MC THHEEO KB 2B 2HMEL, SLIKEZRD
O—# 0V MC THHERILEORFHZEIXFHE TS, Fa—sUvMC i, /S=v7, Fr b, X
— ALl ASOBETHET AT, BEPIZIZ s O—00 MC TFHTEZVWESDH D
fd,vrasay 787 A —50 MC D ON/OFE # 1 D # 2 5. —J7, O — %)V MC i3 H. 263
DF—N—FyF7ay 7 MC 2HKELTWEY, MEEFVIZT 74 PEREBNDLZ &I
L0, MEOFETEBEII» ) TR, Hig, WA, HHIELHHET .

® 1 BRETAFSHRNOHT

Input picture format SIF-525 / CIF (SIF-625) / QCIF
Global Motion Compensation (GMC) | Prediction unit: macroblock (16 x 16)
Number of motion parameter: : 3 (panning, scrolling, zooming)
Local Motion Compensation (LMC) Prediction unit: overlapped macroblock
Motion model: Affine transformation
Number of motion parameter: 5
Translational motion parameters: t (H), ty, (V)




Scaling parameters: G H), Cy (V)

Rotation parameter: 0
Prediction Mode INTRA /INTER LMC/ INTER GMC+LMC
Transform 8x 8 DCT
Quantization I quantizer for INTRA DC coefficients (step size = 8)

31 quantizers for non-"INTRA DC” coefficients

Coding of quantized DCT coefficients

3D (Last, Run, Level) Variable Length Coding

Coding of motion parameters

DPCM + VLC for translational motion parameters t, and t,
PCM + VLC for scaling and rotation parameters C,, C, and 6

Rate Control

TMN35-based rate control
Adaptive quantization using macroblock activity

Video
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T Transform
Q Quantizer

Coding control
p Flag for INTRA / INTER GMC/ INTER LMC

FM  Frame memory [ Flag for coded or not
GME Global motion estimator qz Quantizer indication
GMC  Global motion compensated predictor q Quantizing index for transform coefficients
LME Local motion estimator ap Global motion parameters
LMC Local motion compensated predictor Ip Local motion parameters
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Translation (¢, t,) | Scaling (C,, C,) | Rotation (8)
First layer 15, step 1 - -
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0.0471 4 1100
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