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ABSTRACT

Because the H.264/AVC standard adopts the variable length coding algorithm, the rate of encoded video
bitstream fluctuates a lot as time flows, though its compression efficiency is superior to that of existing
standards. When a video is transmitted in real-time over networks with fixed low-bandwidth, it is necessary to
contro] the bit rate which is generated from encoder. Many existing rate control algorithms have been adopting
the quadratic rate-distortion model which determines the target bits for each frame. We propose a new rate
control algorithm for H.264/AVC video transmission over networks with fixed bandwidth. The proposed algorithm
predicts quantization parameter adaptively to reduce video distortion using the quadratic rate-distortion model,

which uses the target bit rate and the mean absolute difference for current frame considering pixel difference
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between macroblocks in the previous and the current frame. On video samples with high motion and scene

change cases, experimental results show that (1) the proposed algorithm adapts the encoded bitstream to limited

channel capacity, while existing algorithms abruptly excess the limit bit rate; (2) the proposed algorithm improves

picture quality with 0.4~0.9dB in average.
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Sequence JVT-D0O30 JVT-HO14 Proposed
PSNR | Bit rate | #AlF | PSNR | Bit rate | A48 | PSNR | Bit rate | A
FOREMAN 29.59 31.93 | 227.94 | 3041 3499 | 22825 | 30.32 3203 | 227.62
CONTAINER 34.22 3196 | 271.05 | 35.00 3527 | 270.73 | 3495 31.84 | 271.37
M&D 36.71 3198 | 25129 | 36.95 3450 | 256.36 | 36.95 31.51 | 246.22
SILENT 31.68 3196 | 24275 | 3212 3546 | 24473 | 3224 3446 | 240.78
STEFAN 22.36 3204 | 21337 | 2396 4332 | 22263 | 2393 3205 | 204.11
TABLE TENNIS 29.74 3198 226.67 30.22 35.12 230.00 30.21 32.07 223.34
MOBILE 2196 3201 24328 23.86 48.99 248.50 23.86 3205 23806
E 3. 64kbps A A% FAolA 2 dASe) #53lE wiEs} PSNR 4 A4 vl
Sequence JVT-D030 JVT-HO14 Proposed
PSNR | Bit rate | A4tk | PSNR | Bit rate | #1448 | PSNR | Bit rate | A
FOREMAN 33.42 6396 | 28356 | 34.19 6772 | 283.66 | 3425 63.44 | 28346
CONTAINER 37.71 63.96 | 33444 | 38.11 68.06 | 33505 | 38.09 63.17 | 333.83
M&D 40.20 63.94 | 312.69 | 40.30 67.31 312.36 | 40.34 63.10 | 313.01
SILENT 35.50 63.82 | 31513 | 3591 68.23 | 316.11 3591 63.99 | 314.15
STEFAN 25.57 64.12 | 26096 | 26.30 7039 | 260.80 | 26.30 64.11 | 261.13
TABLE TENNIS 33.90 63.98 | 28547 | 3450 67.89 | 29049 | 3450 63.97 | 280.46
MOBILE 25.65 6399 | 30691 | 26.52 7268 | 30743 | 2655 6394 | 306.39
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Sequence IVT-D030 | JVT-HO14 Proposed
PSNR | Bit rate | #%=F | PSNR | Bit rate | AAFF | PSNR | Bit rate | A
FOREMAN 37.66 12795 | 36631 38.07 132.56 | 37222 | 38.12 127.96 | 360.39
CONTAINER 41.12 12795 | 4169 4121 13345 | 417.84 | 4120 12725 | 41597
M&D 43.89 127.98 | 390.19 | 43.78 13277 | 390.72 | 43.78 127.99 | 389.66
SILENT 40.03 127.57 | 41696 | 40.27 13376 | 421.87 | 40.16 127.60 | 412.05
STEFAN 28.92 128.01 | 34327 | 2991 1359 | 34577 | 29.87 12820 | 340.78
TABLE TENNIS 38.02 12791 | 365.11 38.71 13226 | 37270 | 38.69 128.33 | 357.53
MOBILE 29.44 128.09 | 42094 | 30.02 13791 | 421.21 | 3007 12820 | 420.67
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