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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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coastguard] 30hz Tu's 56.07 52.02 59.82 61.30
Proposed 75.40 79.82 73.45 75.66

salesm an 10hz Tu's 64.18 65.45 61.78 65.52
Proposed 87.64 79.79 85.74 81.83

salesman 30hz Tu's 69.98 64.15 65.31 86.05
Proposed 89.44 81.87 83.95 83.02

(b) CIF %34t

#19] L Tu®] WAL BT 62.6%, Ak WA
HE 812%2] RDO AXleke 2HA178 mojFo) SaVING o441 encoding(70) =
AA 755t Aol AE Tuo] WA} Aok w
Ao At Ak wlEE o AeE AREga
ol & 40l vehhgict

Time .y, kpo in H264 Time ,,oceq roo 100

" (20)

Time i, rpo in 1264

4
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E 4. Tu®] WH(Tus) A2k WAl Proposed) 2 H2642] RDO 2= ZAA wlAlol] A4319S 749 A 2353} A7 7t

SaVing Totalencoding (% )

QCIF 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 26.290

grandm a 30hz Tu's 18.77 18.07 21.98 21.60
Proposed 25.29 26.46 26.59 27 .63

(@) QCIF F3%

SaVing Totalencoding (% )

CIF Hz Method QP 28 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 18.22 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 F34

H2642] RDO 2= AA uple x}gf\;_ 759 B33} AR HF 50%7F 2P mejay
AA R33 Az BF 20%9) 26%7) 242 Tue) AspzRe] Ak yhale H2640)4 RDO 2= AR

R st Aok uhale- Alga)ed ZH =ik HhA-S AMS8lA] o= A0 A B33 AAleke)

UnbHo2 H2649) RDO ®E 24 Wl 2} oF 10%2) 37} Axke 794 RDO we A%
4o 24 RDO BT ZA HlAlS AleshA] b HAle AR & ule} A9 u)agt %S e
= BFEc B 7% ¥ESo] 3RastA|wt ) U A 5 ek

4o
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(o8 Percentage of time saving in RDO B Tu's method.
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o8 8. Tu(Tus method)$} Aot |} 1(Proposed method)<]
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3] RDO R gzg% a0 3-941% Aeke "o
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AxEE 7EaA717] S8 Tu®= DCT <o ollA
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S DCT, 28|53 8] 3o 875 Ak 7+
2AIFARE FREhet A okxis) mpAlo] oA S| Fo}
A =il
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