‘:ggé;:i;‘ Fast H.264/AVC DIRECT Mode Decision based on Mode
' Selection and Predicted Rate-Distortion Cost
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Research Contents

B DIRECT mode in B frame B Mode decision in H.264/AVC
B No need to transmit information of reference frame, block size, and
motion vector. In High complexity mode, the encoder decides the best mode based on
H Classification { Temporal prediction; minimizing the RD cost:
Spatial prediction.
SKIP_16x16; J(s,¢,MODE | QP, Ayope ) = Ayope * R(s,¢, MODE | QP) +
DIRECT_16x16; SSD(s,c, MODE | QP)
DIRECT_8x8.
u Aim: Reducing computation complexity; Residual data according

Keeping similar performance quality. we_{ Integer transform /H Variable length H Inverse integer transform
H Proposal: Fast mode decision method based on temporal Quantization coding /Inverse quantization

information. Rate i Distortion l

Calculation of RD cost Compute RDcost

B Problems existing in the current algorithm W Potentiality of fast DIRECT mode decision
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Motion estimation (ME) is the most time-consuming part in the whole encoding
process, in B slice, computation load becomes much heavier because of multiple 20%

direction prediction. 0%
20 QP 26

B Proposed fast mode decision method
Percentage of DIRECT MBs

B Test results

s Get Direct Motion Vector 5
) Calculate the RD cost o BDPSNR
sequence  method on_16 op=20 QP=24 QP=28  (dB)

! mobile Jlee 2.0 6.6 14.4 28.1 -0.02

Y
—~ qcif our 31.9 32.1 34.2 39.6 -0.04
hall Jee 20 53 284 435 0.00
_ qcif our 39.4 42.3 455 47.9 -0.03

No Best mode = DIRECT container Jlee 8.1 39.7 48.1 53.9 0.03
Encode other modes v cif our 49.3 52.3 53.8 55.5 0.03
DIRECT MB counter n++ coastguard Jlee 13 4.5 13.1 24.6 -0.02

] cif our 31.3 30.6 32.1 34.4 -0.05

Decide the best mode L mobcal Jlee 0.3 3.9 12.1 33.7 -0.01

Update mu|tip|ier aand B 20p our 47.8 44.0 42.3 46.2 -0.03
(a) GOP: IBPBP

<Best mode = DIREC

P frame B frame TS (%) BDPSNR
sequence  method  op_1g op=20 QP=24 QP=28  (dB)

Update RD _ = = = =
cost & Update mobile Jee 20 2.9 77 221 -0.03
best mode best_mode qcif our 294 290 317 396 -0.10
7 7 hall Jee 20 63 346 531 0.00
qeif our 478 503 557 577 -0.05

container Jlee 8.8 44.1 56.0 63.6 -0.03

cif our 49.6 57.2 61.0 65.3 -0.03

DIRECT condition: coastguard Jlee 16 4.3 11.6 24.7 -0.02
cif our 375 35.0 36.0 39.2 -0.08

Mode : (Mode <1&& Mode <Dl (Mode =0 mobcal Jlee 0.0 4.4 13.9 39.2 -0.02
( pco.Ms neowe <3 II( scone = 0) 720p our 54.4 528  49.8 54.7 -0.07
RD cost: J

(b) GOP: IBBPBBP
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