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A Novel Macro-block Layer Rate Control Algorithm in Low Bit-rate

ZHOU Quan' LIU Wen-yu’ CUI Chun-hui’
Electronics & Information Engineering Department Huazhong University of Science & Technology Wuhan 430074

Abstract A real-time single-pass bit rate control algorithm in low bit-rate of macro-block layer for H.264 is presented. In
order to solve the drawback of rate control model in H.264 a new concept of average pixel information bit APIB and the
novel rate control model based on it are represented at first then the more precise bit allocation scheme is implemented
according to the coding complexity of each macro-block and the parameters of rate control model are updated by the change of
APIB adaptively finally the complete rate control algorithm is proposed. This algorithm is implemented in JM85 H. 264/
AVC  the experimental results show that compared to JVT-G012 in H. 264 the proposed method gains 0. 171kbps in
control precision and 0. 227dB in PSNR averagely and controls the fluctuation on bit and PSNR precisely at the same time.
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Fig. 1 The APIB function curve of four test sequences football foreman tempete news at
30fps when QP is 28 and GOP structure is full of I-frame
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Tab.1 Comparison of control accuracy and PSNR value with two algorithm
kbps kbps PSNR dB
kbps JVT-Go12 JVT-GO12 JVT-GO12
foreman 24 24.05 24.02 0.05 0.02 32.50 32.60
qeif 48 48.03 47.94 0.03 -0.06 35.91 36.01
64 63.99 63.95 -0.01 -0.05 37.41 37.47
80 80.03 79.91 0.03 -0.09 38.66 38.71
96 96. 16 96.16 0.16 0.16 35.82 36.21
news 128 128.24 128.10 0.24 0.10 37.42 37.96
cif 192 192.26 192.10 0.26 0.10 39.36 39.94
256 256.25 256.06 0.25 0.06 40.91 41.32
24 36.03 36.03 12.03 12.03 25.10 25.10
football 48 48.88 48.00 0.88 0.00 28.20 28.37
qeif 64 64.02 63.76 0.02 -0.24 30.81 30.92
80 80. 14 79.71 0.14 -0.29 32.43 32.45
96 96. 46 96.45 0.46 0.45 24.70 24.67
tempete 128 128. 64 128.6 0.64 0.60 26.92 26.93
cif 192 192.91 192.79 0.91 0.79 29.36 29.44
256 257.09 256. 86 1.09 0.86 30.78 30.82
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Fig.2 The comparison of coding performance curve for JVT-GO12 and our proposal algorithm in H. 264 codec
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Tab.2 Comparison of average fluctuation error on bit and PSNR value with two algorithm
PSNR
kbps
JVT-GO12 JVT-GO12
24 0.194053125 0. 152800666 0.062805721 0.057844611
foreman 48 0.087808339 0.078268709 0. 044963656 0.044341989
qeif 64 0.053786906 0.063849116 0.038210308 0.037450755
80 0.048597682 0.065355977 0.032643998 0.033718989
96 0.099772736 0.070877901 0.033309675 0.030263274
news 128 0.070811114 0.059301013 0.024929576 0.020023237
cif 192 0.044527789 0.038281353 0.015538308 0.012131438
256 0.036118220 0.046746884 0.010416431 0.009358591
24 1. 827078385 1.827078385 0. 158092035 0. 158092035
football 48 0.748214286 0. 685448842 0. 100219832 0.092199274
qeif 64 0.391372752 0.364661134 0.090869968 0.096475350
80 0.265800108 0.245352909 0.091560257 0.089955110
96 0.595915362 0.593278867 0.067905028 0.067726241
tempete 128 0.373858668 0.371056763 0.050726524 0.051688250
cif 192 0.178866754 0. 168006338 0.030966834 0.029371363
256 0. 105574107 0. 102029682 0.024164158 0.023738601
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