DB ris

== 07-32-9-07 B=-EA18+3]=EA] 079 Vol. 32 No. 9

274 MES-)F 2L o] §3
MAZEE B9 WES A

Ao =, o) 3 A, o) B e

A Macroblock-Layer Rate Control for H.264/AVC
Using Quadratic Rate-Distortion Model

Nam Rae Son*, Guee Sang Lee**, Changhoon Yim***° Regular Members

H264/AVCH53} Wje] h5also] Flohfeiehe 7pagol vashiale mar] wie] FAdabe ¥ashe
u ASHE delElmke Ak Bge) me} 2 Fom Wy 4yl gleh webx P55 wlrle wEsEy
& 748 AdEe] VEYE o) AALoE AFshaAt T AelE ¥ErlrE FHHE =S W
=4 Aleje wart Aok A1) HEE Ao} Al 7 TSl B AES AHsks 248 1 g
B9 Ak oleh & Rl A4fe] TAH WEle Aol H264AVC Y53t 7o 15E ¥

AET o gAgde] Be G vIESS Hrl 58407 Aojshs duelEs AR AljkEl vES
Aoy dae]EE 224 HIES-o= mlAE o] gslo] ol Zqle] v eEEat A Ze<le] WamEs
o] 2=lel Waleks o=3to wa wmREE chof B|ESS Aoldlt) exlele] Wy AmzIsle] WMl Eo
A AES do R rla AgE A vES Aol A4 7] dweEe AdAE A FAgsH w
S5 2IEAIRE, AEAl A daelEe QA s FeshEs gl 5 gl 3 =g ]k
Hilo] 7]&e] vl ES Alo] bR} PFHOR 04~09 dBE =] vEhdS st

F

oL

ol 1m

Key Words : Rate control, Video transmission, Mean absolute difference, Quadratic rate-distortion model,
H.264/AVC

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
control 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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E 2. 32 kbps A2 AF FAeA 2 G0 F-33h vlE
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Sequence JVT-D030 JVT-HO14 Proposed
PSNR | Bit rate | A4FF | PSNR | Bit rate | #AAFF | PSNR | Bit rate | A4
FOREMAN 29.59 31.93 227.94 30.41 3499 | 22825 30.32 32.03 227.62
CONTAINER 34.22 31.96 | 271.05 35.00 3527 | 270.73 34.95 31.84 | 271.37
M&D 36.71 31.98 | 251.29 36.95 3450 | 256.36 | 36.95 31.51 246.22
SILENT 31.68 31.96 | 242.75 32.12 3546 | 244.73 32.24 34.46 | 240.78
STEFAN 22.36 32.04 | 21337 | 23.96 4332 | 222.63 23.93 32.05 204.11
TABLE TENNIS 29.74 31.98 226.67 30.22 35.12 230.00 30.21 32.07 22334
MOBILE 21.96 32.01 243.28 23.86 48.99 248.50 23.86 32.05 238.06

F 3. 64kbps Ad AF oA ZF AES] s8]l w|ESE PSNR 2 AL vl

Sequence JVT-D030 JVT-HO14 Proposed
PSNR | Bit rate | A4FF | PSNR | Bit rate | AXFF | PSNR | Bit rate | #AAFeF
FOREMAN 33.42 63.96 | 28356 | 34.19 67.72 | 283.66 | 3425 63.44 | 283.46
CONTAINER 37.71 63.96 | 33444 | 38.11 68.06 335.05 38.09 63.17 333.83
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STEFAN 28.92 128.01 | 34327 29.91 135.9 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 | 42121 30.07 12820 | 420.67
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