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Abstract Rate control is an important module in video coding systems, which makes an encoder output specific bit
rates,and minimizes the distortion of encoded videos. The R-A model based rate control is recommended in high efficien-
cy video coding (HEVC) international video coding standard.which mainly includes two schemes.i. e. s the fixed ratio
bit allocation and the adaptive ratio bit allocation. In order to improve both the accuracy of rate control and the rate-dis-
tortion (R-D) performance.this paper proposed an improved R-A model based rate control algorithm. Firstly,an accu-
rate R-D model update method is designed according to the coding structure of group of picture (GOP). Secondly. the
GOP-level bit allocation scheme is improved according to the relationship of R-D dependency. Finally, the calculation
formulas of the dynamic Lagrange multiplier at GOP-level and the dynamic bit weight for the frame to be encoded are
proposed. Experimental results demonstrate that the bit rate relative errors of the proposed method are only about

0.006% and 0.005% ,and achieves average 1.2% and 1. 3% R-D performance gains compared with the adaptive ratio

bit allocation scheme under the low delay configuration of P and B frames,respectively.
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Table 1 Values of wp, under low delay configuration
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Table 2 Characteristics of test sequences
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Table 3 Key parameters of encoder

Ex € [ S 4 B
GOPSize 4 RateControl 1
CTUSize 64X 64 KeepHierarchicalBit lor2

MaxPartitionDepth 4 LCULevelRateControl 1
IntraPeriod —1 RCForcelntraQP 0
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Table 4 Performance comparison of three rate control algorithms
BT %)
FixRio " AdaRiot " B R
G % izl LDP LDB LDP LDB LDP LDB
BDBR  Rpg., BDBR  Rgx BDBR  Rp, BDBR  Rgx BDBR  Rp, BDBR  Rgwn
Kimono 11.3 0.011 11.5 0.009 6.6 0.013 6.5 0.003 3.9 0.003 3.9 0. 000
ParkScene 2.4 0.022 2.7 0.028 1.7 0.006 2.1 0.009 1.4 0.008 1.7 0.010
Class B Cactus 2.7 0.002 1.1 0.005 2.2 0.002 1.2 0.006 3.0 0.002 1.9 0.001
~lass
BasketballDrive 6.8 0.003 8.4 0.001 3.2 0.003 3.5 0.001 3.8 0.002 4.2 0.001
BQTerrace 3.9 0.002 7.1 0.002 4.5 0.003 7.1 0.003 4.5 0.001 6.4 0.001
T 4.3 0.008 5.7 0.009 2.8 0.005 3.6 0.005 2.1 0.003 2.9 0.003
BasketballDrill ~ —5 0.021 —5.9  0.029 —5.9 0.012 —5.5  0.011 —5.9  0.005 —5.6  0.004
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