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ABSTRACT

In this paper, a new rate-distortion estimation method is proposed for fast rate-distortion optimized(RDO)
mode decision in H.264 encoder. A bit-rate and distortion should be calculated by encoding and reconstruction
of each macroblock mode in order to select the optimal RDO mode. To reduce the computations for getting
them, a bit-rate and distortion is efficiently estimated in DCT domain. Simulation results show that the proposed
method achieves computational saving about 81% of RDO mode decision and saves about 26% of total encoding

time without noticeable degradation in coding performance.
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Proposed 72.04 80.49 83.29 81.85
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Proposed 71.24 81.59 78.24 86.22
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A #58 AxkEp elak Tue] WAk Aok
Aol AXRF Zha wlE

o= 3 4ol vepligich

1 0, —
Savnlg'l'utul encoding( A’) -

Tlmewith RDO in H264 Tlmepruposed RDO

x100. 20)

Tlmewith RDO in H.264
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E 4. Tu®] WA(Tws) Ak WA (Proposed) & H2649] RDO R= ZA] wlAlof| 28319s 79 AA F33} A7k 7
2 H1E(%)
SaVing Total encoding (%)
Q C IF Hz Method QP 28 QP 32 QP 36 QP 40
forem an 10hz Tu's 14 .41 18.15 19.04 17.29
Proposed 19.77 22.70 23.24 21.84
forem an 30hz Tu's 16.84 16.54 19.01 18.06
Proposed 21.90 23.94 22.60 24 .13
news 10hz Tu's 22.65 18.45 19.32 21.71
Proposed 25.95 23.99 25.65 25.65
news 30hz Tu's 25.39 20.01 19.36 17.68
Proposed 30.84 25.96 26.85 24 .47
container 10hz Tu's 19.19 18.90 18.95 19.12
Proposed 25.18 25.53 26.06 25.82
container 30hz Tu's 22.60 22 .36 22 .42 21.69
Proposed 29 .22 28 .47 26.08 25.79
silent 15hz Tu's 24 .15 22.85 22 .46 21.75
Proposed 29.65 29.04 29 .71 27 .56
silent 30hz Tu's 23.65 19.97 20.95 18.00
Proposed 27 .13 25 .17 26.89 25.67
grandm a 10hz Tu's 13.18 18.12 23.55 21.94
Proposed 26.98 24 .26 26 .63 26.20
grandm a 30hz Tu's 18.77 18.07 21.98 21.60
Proposed 25.29 26.46 26.59 27.63
(a) QCIF oAk
SaVing Totalencoding (%)
C 1F Hz Method QP 238 QP 32 QP 36 QP 40
m obile 10hz Tu's 20.49 19.51 16.06 18.92
Proposed 24 .97 24.68 21.66 23.89
m obile 30hz Tu's 19.33 18.15 16.32 14.29
Proposed 25.49 22 .19 23 .47 21.92
akiyo 10hz Tu's 21.62 21.72 22.04 22 .47
Proposed 27.84 26.50 28.98 29.29
akiyo 30hz Tu's 20.74 21.40 22 .47 20.52
Proposed 29.78 29 .41 27 .44 29.00
news 10hz Tu's 22.10 19.18 23.15 19.49
Proposed 25.92 25.33 27 .66 27 .68
news 30hz Tu's 20.41 22.99 20.13 19.72
Proposed 27 .91 28.82 28 .54 26 .26
coastguard 15hz Tu's 17 .82 16.61 13.92 13.36
Proposed 22 .21 20.19 19 .65 20.63
coastguard 30hz Tu's 17.12 14.24 15.65 15.97
Proposed 23.02 21.85 19.22 19.72
salesm an 10hz Tu's 19.22 20.39 18.74 19.49
Proposed 26.25 24 .85 26 .01 24 .34
salesm an 30hz Tu's 27.25 19.99 21.40 21.37
Proposed 35.22 25.51 27 .51 27.07
(b) CIF 534
H264°] RDO == 24 HAlg Mgt 749 F53l AR 9 50%7F SR mejdd
A B33t A7ke] HAE 20%<F 26%7F A Tul Atz R Ak WS H.264004 RDO 2= 2

HRA 3L Ajel vRAlS- ARgsle] 7hA4wglch

b o @ H264°] RDO ®= A WS A}

A ARSSHA]
o 10%2] F7F Ankede

seroms RDO ¥ A0 WAE ABaH] st AL A8 @ sl A9 Wk
< Jguch AT 799 WIES] ST A UeE & S ek
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13 8. Tu(Tu’s method)2} |3t #](Proposed method)2]
H264 RDO ®= 24 Aol digt s3+F Albek 24 vle
(%) 2=

vi. 4 E

A7 34 RDO RE= ZAAS
o o e 22w gk w3l Aolgith o)
23 WA Sl AAEA] ke mee] Hsiie o
3] RDO 2= A4S 918 &9l Autabe de
2 3k weby wd 353kE glsle] agdel &
= Atell gk A5 & dert sick &=
ArEe 2kaA717] 1814 Tu®E DCT el
HIEET sfaAE dlS53ems] dERd] F33)
9 DCT, 2|2 2 el 875 Ak 2
ZA AR oFA}Ehel A okx1a} o] oIxF| o}

B el ckAlske) o st 3 gle] ¢
329} BIEES oS3l WS AljkElcl DCT
AGS el 2x e spdela kst oA

date] dl=AE 53l 0oR ofAst HA
= AFES] NGE HESS o=sllch Ak v
©F H264% RDO RE AA A6 eF=o=d
213}, dERT] 53l o ofxiEh o DCT, 1=
=<1 FAo] A== gk
oubd o ® H2642] RDO RE= ZAA HRAlS A}
Fo=x RDO EE A4 "WAE ARSSHA] w3
7Rt 3t 7%2] v|Ego] FhasiA 24|
53} AXlRRS ST 50%7F SRR, mejaly
I AE wAls AREgRe R A Aske A9
o] H2649] RDO 2= 2% AAileke] oF 81%7}
PEgdek ol Aljk WhAlo & A Ha3) ALk

°F 10%2] AXFFE 37184 = RDO = 2
WAE AR 3 wje} A v s
) oulght}. weha g A xS A

sl 73] of#id RDO R= 4
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