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Abstract

An abrupt scene-change frame is one that is hardly correlated with the previous frames. In that case, because an intra-coded
frame has less distortion than an inter-coded one, almost all macroblocks are encoded in intra mode. This breaks up the rate
control flow and increases the number of bits used. Since the reference software for H264 takes no special action for a
scene-change frame, several studies have been conducted to solve the problem using the quadratic R-D model. However, since
this model is more suitable for inter frames, the existing schemes are unsuitable for computing the QP of the scene-change
intra frame. In this paper, an improved rate control scheme accounting for the characteristics of intra coding is proposed for
scene-change frames. The proposed scheme was validated using 16 test sequences. The results showed that the proposed
scheme performed better than the existing H.264 rate control schemes. The PSNR was improved by an average of 0.4-0.6 dB
and a maximum of 1.1-1.6 dB. The PSNR fluctuation was also improved by an average of 186 %.

Keywords : Abrupt scene transition, H.264, Intra coding, Rate control.

.M E
047 L3E Deuide] Eds, 58 W 2
Aol i@ EAGe RE3) F7EAG] Ak g

T3, " AYY ANty A7) AR g
{Department of Electrical and Electronic
Engineering Yonsei University)

¥ 2 Q7E AR BN 2 AREANETAZY o
& ITEATAEH S4-AdAg 2 984 g%

AF el g3 AA=HUS.
Hedah 2007499129, £ASEY: 2007911914

(103D)

TEA, A & HHL FAL I AEAA Fo

Al HI gtk dEstE Hae gL
H.264/AVC (advanced video coding)=" ITU-T #]t]
L2 39 A&7t 2F (VCEG: video coding experts
group) ¥ ISO/IEC 1449%6-10 AVC 44 AL 2%
(MPEG: moving picture experts group) ©] Z5oZ
TE Aot H264/AVC & 71€9 MPEG-2, H.263,
MPEG-4 tiv], Ha8o2 Zt7} 64%, 49%, 39% A=
H] g ZAA7E AS verin? o9 e

ESS
2 arithmetic coding,

Ak

BlE 3

EEN

entropy multiple intra



128

motion estimation (ME) with
variable block sizes, quarter-pixel accuracy, multiple
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Fig. 1. Flow chart of the proposed rate control scheme
for scene-change frames.
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Fig. 2. Architecture of basic units for calculating the
standard deviation of pixels. QCIF frame size.
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Table 1. Ratio of the number of infra-coded bits to the
average number of inter-coded bits.
Constant QP
Sequences

20 30 40
Stefan 2.8 56 10.7
Container 1.1 39.1 473
Trevor 43 7.0 9.2
Foreman 41 10.5 13.8
News 10.9 18.4 25.1
Coastguard 29 5.7 113
Carphone 41 8.6 13.6
Hallmonitor 5.6 28.8 28.4
Silent 113 16.4 173
Salesman 119 20.1 25.5
Suzie 47 133 14.0
Akiyo 20.8 36.1 374
Highway 24 6.9 10.0
Motherdaughter 13.1 263 - 26.0
Missamerica 6.1 174 20.0
Claire 9.4 20.9 22.5
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Table 2. Performance comparisons of the proposed rate control scheme with the existing schemes.
{UM9.8 and scheme [8))

#* StDev 9} Ebps & 247} Y-PSNR 9] standard deviation 3 encoded bit rate & JERHTE

Performance Bl B2 B3 B4 D1 D2 D3 D4
Y-PSNR (dB) 27.96 24.25 30.66 30.45 29.38 29.52 2331 29.03
IM9.8 StDev 241 3.14 4.07 4.59 247 2.54 2.95 3.09
Ebps (kbps) 19.70 19.49 19.28 19.28 19.36 19.43 19.31 19.41
Target Y-PSNR (dB) 28351 2451 31.01 30.41 29.46 30.29 23.39 28.86
bit rate | Scheme [8] StDev 497 2.83 2.38 3.57 3.06
(19.2kbps) Ebps (kbps) 19.30 19.23 19.39 19.45 19.30
Y-PSNR (dB) 3097
Proposed StDev 432
Ebps (kbps) 19.32
Y-PSNR (dB) 34.54
JM9.8 StDev 412
Ebps (kbps) 38.58
Target Y-PSNR (dB) 34.84
bit rate | Scheme [8] StDev 427
(38.4kbps) Ebps (kbps) 38.59
Y-PSNR (dB) 34.78
Proposed StDev 4.20
Ebps (kbps) 3850 i
Y-PSNR (dB) 38.08 37.95 36.42 29.76 35.90
IM9.8 StDev 3.95 2.82 3.22 425 2.73
Ebps (kbps) 76.88 76.61 76.72 76.92 76.78
Target Y-PSNR (dB)
bit rate | Scheme [8] StDev
(76.8Kkbps) Ebps_(kbps)
Y-PSNR (dB)
Proposed StDev
Ebps (kbps)

(1038)
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