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ABSTRACT

In this paper, we propose an efficient and adaptive rate control in Frame-layer for 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 each unit of 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 could not only achieves time saving of more than
99% over existing rate control algorithm, but also increase the average PSNR of reconstructed video for around
0.02~0.43 dB in all the sequences.
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HA] ojn] E3 W Ege] 2= B]ESESE PSNRO]
s MAde] 9eg #al & 4 ok aEjlw B
wrellAe Tl ZHlEes(@10 ~ @30) A4
slo] AF sldARL @109 @15 B3 @209

3. 7} 934 A= PSNR(Y) 2 AlAFF Bl (128Kbps ~ 768Kbps)

PSNR(Y) Encoding Time(us)
Sequence

@€ | M| ReLO | Prop | M RES ] PP | iMa1s | Refals | T | iM@30 | Ref.@30 | P
Container 40.69 40.69 40.79 37.93 37.92 38.02 162,784 161,602 111 156,555 158,370 18
News 44.25 44.32 44.36 41.06 41.08 41.16 164,039 159,269 109 156,338 156,083 19
Foreman 38.21 38.21 38.22 35.44 35.45 3547 164,456 162,688 108 159,629 159,434 17
Mobile 29.65 29.67 29.78 26.73 26.74 26.84 164,232 159,722 108 158,381 156,528 17
Stefan 32.96 32.98 33.00 29.61 29.62 29.66 165,151 159,287 114 158,370 156,101 17
Akiyo 47.53 47.54 47.53 44.92 44.95 45.05 158,699 154,746 110 156,425 151,651 17
Costguard 33.32 33.33 33.36 30.68 30.70 30.73 163,179 158,797 106 159,084 155,621 17
H&M 40.12 40.12 40.13 38.52 38.53 38.57 161,476 159,166 113 158,802 155,982 18
M & D 44.92 44.93 44.92 42.79 42.79 42.80 161,239 157,873 108 158,784 154,716 17
Paris 38.07 38.09 38.21 34.04 34.08 3423 158,836 156,041 106 157,483 152,920 17
Flower 30.12 30.13 30.18 26.83 26.84 26.90 160,111 158,837 106 158,818 155,660 17
Bus 3243 3243 32.47 29.13 29.12 29.16 160,654 159,273 108 161,687 156,088 17
Children 38.87 38.83 38.87 34.12 34.11 34.17 157,901 154,672 107 157,778 151,579 17
Tempete 32.29 32.30 32.36 29.49 29.50 29.55 161,707 159,512 107 160,527 156,321 17
Waterfall 37.93 37.94 38.01 35.17 35.17 35.27 162,510 161,076 106 161,906 157,854 17
923
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HE 4. 128 kbps A S oA 7 GAFES] FE3) vE PSNR H]
Bit rate(Kbps) PSNR(Y)
Sequence
€® \meis| g | BF [Men| g% | TR | ais |5 | a5 |0 | w0 | o
Container 127.94 127.99 127.78 127.85 128.06 127.89 36.53 36.46 36.60 34.25 3421 34.29
News 128.19 128.04 128.27 128.24 127.94 128.13 39.21 39.26 39.30 35.55 35.43 35.67
Foreman 128.05 128.04 128.11 128.23 128.27 127.87 34.00 33.99 34.01 31.08 31.12 31.22
Mobile 127.98 128.03 127.77 127.99 127.93 127.94 25.20 25.23 25.32 22.35 22.33 22.50
Stefan 128.49 128.58 128.06 128.53 128.65 127.96 27.84 27.84 27.86 24.14 24.13 24.18
Akiyo 127.77 127.76 127.88 127.83 127.87 127.85 43.73 43.69 43.75 41.30 41.38 41.44
Costgua.rd 128.10 128.05 127.66 128.05 128.09 127.78 2942 29.42 2943 27.43 27.46 27.50
H&M 128.10 128.09 127.96 128.12 128.08 127.98 37.71 37.75 37.76 35.72 35.70 35.87
M & D 128.23 128.10 127.90 128.32 128.41 127.86 41.56 41.58 41.59 38.85 38.79 38.84
Paris 128.18 128.19 127.82 128.45 128.53 127.96 31.90 31.62 31.93 29.20 29.20 29.32
Flower 128.03 127.79 127.98 128.25 127.95 127.80 25.19 25.18 25.25 22.48 22.43 22.53
Bus 128.27 128.08 128.12 130.56 129.02 128.22 27.43 27.42 27.47 24.59 24.52 24.50
Children 128.00 127.96 127.83 127.85 128.05 128.85 31.56 31.57 31.62 28.04 27.99 28.19
Tempete 127.96 128.05 127.92 128.27 127.97 127.90 28.07 28.08 28.13 25.59 25.57 25.64
Waterfall 128.01 128.03 127.73 128.24 127.86 127.64 33.75 33.70 33.83 30.94 30.93 31.04
F 5. Mobile(CIF) 3AFe] ¥-%3} H|ES 2 PSNR H|
Bit rate(Kbps) PSNR(Y)
Target
o neass| S| BE Imen B | BN R YN
128 127.98 128.03 127.77 127.99 127.93 127.94 25.20 25.23 25.32 22.35 22.33 22.50
192 193.17 192.17 191.71 192.16 191.99 191.71 26.85 26.85 26.94 24.13 24.11 24.23
256 256.27 256.12 256.46 25597 256.06 255.53 28.02 28.05 28.09 25.20 25.23 25.32
320 320.14 320.19 320.64 320.55 320.66 319.49 28.82 28.82 28.96 26.15 26.14 26.21
384 384.07 384.13 384.94 386.34 384.34 383.41 29.61 29.63 29.76 26.85 26.85 26.94
448 448.63 448.08 448.60 448.44 448.57 448.96 30.31 30.32 30.47 27.47 27.50 27.59
512 512.31 512.40 511.57 512.54 512.23 512.92 30.94 30.95 31.07 28.02 28.05 28.09
576 575.98 576.16 577.06 576.32 576.43 575.78 31.50 31.52 31.64 28.48 28.53 28.58
672 673.03 672.96 670.59 672.34 672.43 671.72 32.28 32.32 32.41 29.04 29.05 29.17
@30°14 A frall A3 A¥E 2] @159 & ZA3}Fol|A Ref.14°0] IM 12.1 Erl= PSNR 3
@307HS Bl Adwsieich o] HEALFE 0.02 ~ 0.03dB AL =4 o} o
a7 29} I3 3> Mobile %4} 128Kbps ©llA & A5e Holx 9rk

°] z#9] ' PSNRe| W3} ¥
el Zloletk. 7] Wy

o
-I_FEOE
Ao

o] =Z#|3] PSNR %
3} =2 9w A =
Jake] gt sS

frAIgheZH,
e 9 A sta, wee a7
t} B3] 3 =H(Ref.14) W2
o] 5o 1

o o
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K 115
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3
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