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Abstract

In this paper, we propose an adaptive rate control in frame-level for real-time H.264/AVC. For given QP, bits according to
video characteristics, and current frame is close correlation between the adjacent frames. Using the statistical characteristic, we
obtain change of occurrence bit about QP to apply the bit amount by QP from the video characteristic and applied in the estimated
bit amount of the current frame. In addition, we use weight with QP and occurrence bit amount that is statistical information of
encoded previous frames. Simulation results show that the proposed rate control scheme achieves time saving of more than 99%
over JM 12.1 rate control algorithm. Nevertheless, PSNR and bit rate were almost same as the performances of JM.
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Table 1. The average bits of P-frames by each QP value

P molo] HR HlEY

QP | container | foreman | mobile news stefan QR

17 | 12,849 | 20,692 | 47,388 7,136 42,849 | 24,559
18 | 10,621 | 17,164 | 42,426 6,103 38,352 | 21,819
19 | 9,091 14,943 | 38,998 5,426 35,062 | 19,301
20 | 7,212 12,277 | 34,350 4,645 31,002 | 16,823
21 | 5,285 10,522 | 30,895 4,108 27,926 | 14,893
22 | 5,007 9,018 27,715 3,636 24,809 | 13,095
23 | 4,006 7,575 24,176 3,153 21,849 | 11,313
24 | 3,224 6,358 21,084 2,749 18,947 9,905
25 | 2,659 5,538 18,972 2,458 17,057 8,593
26 | 2,093 4,572 16,009 2,100 14,467 7,317
27 | 1,704 3,921 13,845 1,856 12,594 6,303
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Table 2. Experimental environment
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RDO ON
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GOP size 30
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I 3. 32 kbps A HS HOIM 2t JYSO| FoE HIER, PSNR H AME HlW

Table 3. Performance comparisons of the proposed rate control scheme with the existing schemes at 32 Kbps

M 12.1 Ref.14 Proposed
- n - -

T e e S e e | W e e |
container 31.99 34.74 1,148.783 | 14% 32.02 34.74 1,318.194 12% 31.67 34.54 1.277
news 32.09 31.94 1,137.806 | 14% 32.04 31.80 1,313.095 12% 32.01 31.68 1.289
foreman 32.08 28.39 1,138.822 | 13% 32.00 28.58 1,310.744 12% 31.95 28.52 1.306
coastguard 32.05 27.46 1,135.405 | 13% 32.06 27.44 1,309.780 12% 32.03 27.48 1.294
paris 32.18 26.57 1,157.744 | 14% 32.10 26.53 1,328.955 12% 32.01 26.56 1.283
signirene 32.01 31.23 1,120.029 | 13% 32.04 31.18 1,294.267 12% 32.00 31.15 1.314
table 32.03 29.27 1,145.141 14% 32.04 29.51 1,319.145 12% 31.94 29.21 1.311

H 4. 64 kbps M ME AN 2t FASO| F535lE HIER, PSNR Y AlMEF H|W

Table 4. Performance comparisons of the proposed rate control scheme with the existing schemes at 64 Kbps

M 12.1 Ref.14 Proposed

i A2 i A2 i NT=1
e o Te | [ e [ [ | 2 e [ S
container 64.03 37.42 1,175.506 | 14% 64.04 37.42 1,346.126 12% 63.94 37.27 1.317
news 64.04 35.82 1,168.595 | 14% 63.97 35.87 1,342.050 12% 63.89 35.51 1.304
foreman 64.03 32.15 1,183.141 | 14% 63.99 32.17 1.353.496 12% 63.79 32.10 1.302
coastguard 64.02 29.76 1,173.391 | 14% 64.00 29.76 1,346.029 12% 64.01 29.75 1.312
paris 64.34 29.05 1,184.514 | 14% 64.12 29.05 1,356.702 12% 64.06 29.03 1.277
signirene 64.04 33.85 1,148.641 | 14% 63.97 33.93 1,323.441 12% 64.03 33.74 1.311
table 64.03 33.11 1,185.203 | 14% 64.02 33.16 1,357.471 12% 63.94 33.33 1.314

H 5. 128 kbps A ME StHoM Z JMS0| F531E H|EZE PSNR H AR H|w

Table 5. Performance comparisons of the proposed rate control scheme with the existing schemes at 128 Kbps

M 12.1 Ref.14 Proposed

T e [ S e e | S e
container 128.04 40.24 1,201.869 | 14% 127.95 40.16 1,372.095 13% 127.20 40.19 1.305
news 128.09 40.15 1,193.926 | 14% 128.07 40.17 1,368.743 12% 127.66 40.08 1.314
foreman 128.01 35.75 1,225.928 | 14% 128.02 35.78 1,399.074 12% 127.83 35.64 1.313
coastguard 128.14 32.17 1,212,770 | 14% 127.96 32.21 1,387.609 12% 128.06 31.97 1.314
paris 128.21 33.65 1,204.631 | 14% 128.01 33.69 1,374.881 12% 128.13 34.00 1.296
signirene 128.15 37.65 1,184.677 | 14% 127.91 37.64 1,358.640 12% 128.06 37.55 1.272
table 128.00 36.56 1,215.251 | 14% 128.04 36.63 1,386.727 12% 127.71 36.65 1.307
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