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Accurate Rate Control by Using Two Rate-distortion Models
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Abstract Accurate rate control is a key technology for efficient video coding and transmission. In view of the drawbacks of
existing rate control algorithms, a novel idea that implements rate control by using two rate-distortion models is introduced
to enhance the rate-control precision. And a new double model based rate-control algorithm is proposed by adapting the
GO12 framework of H.264 standard. Experiments are conducted and the results reveal that, compared with the original

G012 algorithm, the proposed algorithm can efficiently enhance the rate-control precision without deteriorating the

Vol. 15, No.4
Apr. , 2010

reconstructed video quality.

Keywords rate control, rate-distortion model, prediction with two models
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Fig. 1 Real R-Q curves of some frames in Alex sequence
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Fig. 2 Real R-Q curves of some frames in Discus sequence
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Tab.1 Rate-control precisions(A) of the Alex shot (10 GOPs, bit-rate: 160 kb/s)

/%
GOP J¥ 5
R FLAL Y
1 2 3 4 6 7 8 9 10
TR 0. 66 1.11 1.28 1.51 0. 60 0.46 0.95 1.08 0.95 0.50
Pl AL TR 2.24 3.21 2.53 2.93 3.16 3.51 1.43 0.75 0.82 2.12
F2 Clair 5L EEFIEE(A) (15 GOPs, F7 G5 2% :160 kb/s)
Tab.2 Rate-control precisions (A) of the Clair shot(15 GOPs, bit-rate: 160 kb/s)
/%
GOP JF 5
R EALAY
1 2 3 4 5 6 8 9 10 11 12 13 14 15

TR 2.71 1.33 6.67 2.20 2.87 1.15 1.62

U A Y 1.04 0.18 4.15 0.74 0.93 1.47 0.08
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Tab.3 Comparisons of the rate-control precisions of (A) the single-model based algorithm

and the double-model based algorithm

/%
5 B kb 2
190 180 170 160 150 140 130 120
G012 %3k 1.98 0.94 2.62 1. 1.97 2.07 2.20 4.02 2.22
XU B 125 1.24 0.94 0.90 0. 68 0. 45 0.91 1.12 2.03 1.03
F4 BEEEZEFVEEEHFBEHEBRRE(PSNR)
Tab.4 Comparisons of the decoded image quality of single-model based algorithm and
double-model based algorithm under different bit-rates
T 3% R/ (kb/s
R 190 180 170 160 e 15)0 140 130 120
GO12 % 3% 37.54 36.98 36.59 35.88 35.26 34.82 34.37 33.69
AR B 1 37. 44 36.98 36.37 35.88 35.23 34.75 34.46 34.22
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Fig. 4 Comparisons of the rate-control precisions of the single-

model based algorithm and the double-model based algorithm
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