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Aggregated Encoder Control Exploiting Interlayer Statistical Characteristics for
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ABSTRACT

The SVC (Scalable Video Coding) scheme can be effectively used for reducing the redundancy and for improving the coding efficiency
but, it requires very high computational complexities. In order to accelerate the successful standardization and commercialization of the
Advanced Terrestrial-DMB service, it is necessary to overcome this problem. For this aim, in this paper, we propose an efficient aggregated
encoder control algorithm, which shows better performances than the conventional control scheme. Computer simulation result shows that the
proposed scheme performs about up to 0.3dB better than those of the conventional scheme. Additionally, based on this control scheme, we
propose a fast mode decision method by constraining the redundant coding modes based on the statistical properties of the quantization
parameter in the spatial scalable encoder. Through computer simulations, it is shown that the proposed control schemes reduce the heavy
computational burden up to 12% compared to the conventional scheme, while keeping the objective visual quality very high.
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Table. 3 Coding modes model of enhancement layers corresponding to the determined coding modes of base layer(6]

E_‘:“ o ) - .
BLRSEEC = %5 %-simple 5 3-medium
ILRxEstimateMbBLSkip
. . ILxEstimateMbBLSkip
BL : IFxEstimateMbSkip TExEstimateMbSkip xEstimateMblntral6x16
ILRxEstimateMb16x16 ILRxEstimatcMb8x 16
ILRxEstimateMb16x8
ILRxEstimateMb16x16
ILxEstimateMbBLSkip
BL: IFxEstimateMb16x16 iiﬁ?ﬁiﬁ?ﬁsmp iimﬂﬁiﬁiﬁﬁ?éig
xEstimateMblIntral6x16
1FxEstimateMb16x16
ILRxEstimateMbBLSkip xEstimateMblIntral6x16
IFxEstimateMbSkip IFxEstimateMb16x16
. . ILRxEstimateMb16x16 IFxEstimateSubMb8x8
BL : IFxEstimateMb16x8 iII: l’;ﬁséisma‘th‘jIBb%gk;P E?gsmateMbl&{; tlfg 4)8( 4
timatel X 'xEstimate! X
ILRxEstimateMb8x16 ILRxEstimateSubMb8x8
ILRxEstimateMbBLSkip xEstimateMblntral6x16
IFxEstimateMbSkip IFxEstimateMb16x16
. . ILRxEstimateMb16x16 xEstimateMblIntradx4
timate! X timateSul X
ILRxEstimateMb16x8 ILRxEstimateSubMb8x8
. ; IFxEstimateSubMb8x8
ILRxEstlmateMbBLSklp ILRxEstimateSubMb8x8
IFxEstimateMbSkip )
ILRxEstimateMb16x16 IFxEstimateMb16x16
BL : [FxEstimatcSubMb8x8 Stimate Vb 10X TFxEstimatcMb8x 16
ILxEstimateMbBLSkip xEstimateMblntradx4
ILRxEstimateMb8x 16 :
ILRxEstimateMb16x8 IFxEstimateMb16x8
Hmaehib 1ox xEstimateMblntra16x16
ILRxEstimateMbBLSkip IFxEstimateMb16x8
ILRxEstimateSubMb§x8 IFxEstimateSubMb8x4
. . IFxEstimateSubMb8x8 xEstimateMblntradx4
BL: IFxEstimateSubMb8x4 ILRxEstimateMb16x8 IFxEstimateMbSkip
ILRxEstimateMb16x16 [LRxEstimateSubMb8x4
ILxEstimateMbBLSkip i;‘RésB'timaﬁlelJGlelg
xEstimatel X
ILRxEstimateMbBLSkip IFxEstimateMb8x16
ILRxEstimateSubMb8x8 xEstimateMbIntradx4
ILRxEstimateMb8x16 IFxEstimateSubMb4x8
BL : IFxEstimateSubMb4x8 IFxEstimateSubMb8x8 ILRxEstimateMb16x8
ILRsEsimmeMb 15 IFAEstimateSubMbbes
XEstimateMb16x 'xEstimateSul X
IFxEstimateMbSkip ILRxEstimateSubMb8x4
ILRxEstimateMbBLSkip ILRxEstimateSubMb8x4
ILRxEstimateSubMb8x8 IFxEstimateSubMb4x8
IFxEstimateSubMb8x8 ILRxEstimateSubMb4x8
BL : IFxEstimateSubMb4x4 ILxEstimateMbBLSkip IFxEstimateSubMb8x4
ILRxEstimateMb16x8
ILRxEstimateMb8x 16
ILRxEstimateMb16x16
xEstimateMblIntradx4
. ; ; xEstimateMblIntral6x16
BL : xEstimateMblntra4x4 ILxEstimateMblntraBL ILRxEstimateMb16x16
IFxEstimateMbSkip
xEstimateMbIntral 6x16
BL : xEstimateMbIntral6x16 ILxEstimateMbIntraBL xEstimateMblIntradx4
IFxEstimateMbSkip
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Table Performance comparison of coder models for buffer control
o9 A9 vy wAl T-DMB AT-DMB A
o 7 PSNR(dB) 3 7 PSNR(dB) T3 A1 ZF (sec)
= (6] 31.79 33.36 252.18
Simple —
% 32.05 33.47 253.11
CREW = gle 3225 33.84 702.62
Medium -
% 32.87 34.17 700.08
Complex =g 32.92 34.21 1553.22
= H[6] 3222 32.77 228.69
Simple -
B 3238 32.96 231.29
SOCCER = 2[6] 32.59 3298 625.28
Medium -
5% 3276 33.19 623.61
Complex 5 33.04 3327 1382.77
= (6] 33.06 32.13 80.22
Simple —
% 33.38 3229 80.95
City =26 33.26 3232 202.37
Medium —
5% 33.52 32.68 201.59
Complex % 33.56 3277 548.26
A3 AZE o= JSVM 9.10] 2, 32 A & AFANE 2E8tg o, (61914 ASreE EL-simples
obgk 1A HEE Ao 7)H-& H{3te], 7)1 A Az EL-medium £ 93} §d ot 2dg w3 A5} &
W AHET AZE o) JSVM 9.10] 2, 327 o]l A =Fof A Aekat B3 M5 A QF WA (612 meojal
f.0kst 14 AlE-Z 384kpst 900kbps = Aol 3T d AF4E 349 R UTE E49) 4 Complex® A
I3, 2 =EAA AL ZE AFd g Fx = 3 AL Fio YER BE 253 RE 8 A8 S
dd Are U, FZEE AR, 2458 gagd o]i, ol E K55 EEE BT 13RS Aol et
A7) 32, 48 R 53= CAVLG, Al27 o= He A& et B =Gl A Aleket B8 o] Bl E
A &S AMEst Y o83 R 53 seln e Y e 9 v Ao Bhalel) gjst 2ol 3 A7H
A& 71E9 T-DMB #4E& w322 4R34t A8 LS HolFEoh T, [6]91A AHES HE
£ B =FdilepEtol 2o g3t REE REg & Ao vk o] w5 2keksto], simpleA # medium®
SAH B4 22 A, AL AL 94 Ao A A bet T A B3 s AstrE AA €
Intel(R) Core(TM)2 CPU 6400 @ 2.13Ghz 1.25GB RAM Fe & &k wEgA, Bo=Fol A ALEF 23 Ao
A =3 = i) WAL BEsl BEE Akt 3] g9y
EASE SIS g5t

BERANE P ATY a5 REE 7)A
oM ARE PEst mEot o)UY B
=
S

43 FA 3 et e BAF B0 7] 29
255 EE 44
717 AFo] A AL FR 3 kol e o) g3t
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Fig 3. Coding modes dependent on QPs of the
enhancement layer (a) IFxEstimateMbSkip
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Fig 4. Coding modes dependent on small QPs of
both base & enhancement layers
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Fig 5. Coding modes dependent on intermediate QPs
of enhancement layer
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Table. 5 5 classes of coding modes in the

S B BEst B Melof st 571K £
enhancement layer for the determined guantization parameter of

base layer
o
B AZ QPat Wt FQPat% g IFxEstimateMbSkip
pERiachy a6 prrojer | XEstimateMblntradxd, [LRxEstimateSubMb8x8, ILRxEstimateSubMb8x4,
C1A AZ T8 s QPUE S ILRxEstimateSubMb4x8, [LRxEstimateSubMbdx4
A Az} TFxEstimateMb16x16, FxEstimateMb16x8, IFxEstimateMb8x 16,

IFxEstimateSubMb8x8, IFxEstimateSubMb8x4, IFxEstimateSubMb4x8,
IFxEstimateSubMb4x4

ILRxEstimateMb16x16, ILRxEstimateMb16x8,

OP LR 124
FEAT ] S Qpatel u A ILRxEstimateMb8x16, [LRxEstimateMbBLSkip

714 AZ &Y AT 2 QPatol 1% 7% | ILxEstimateMbBLSkip, xEstimateMblntral6x16

A A%l Qpatel AL, .
S A%l £ Qratel g A S ILxEstimateMblntraBL.

442 Ll Ui B Ay A3} A4 7123t Hdigk o] 5%013tel dis)Al= FA|

B =EAAME Z34 AAE B3] 2l s & e Bd g HEE HABA H62 ¥ =EoA
Aoz Esol ehd 343 Aehulele) S4E el A A% 2ol g 2o 2e 29E noln o,
sto oMY FARAL 24 R8BS BAR o] Aol &4 dlTo] Ak AL 712 B

H 6 Z2F 2o Oist zojaly A
Table. 6 Simulation resuit for joint model

1

Bg s = i 0 *’;?E)Ifl\gdm T3 f]i Z}] (sec)
Simple %zi(ﬁa) 33.47 253.11
E3HHE3+ES) 33.41 228.62
CREW Medium e 34.17 700.08
EIH(HE3+H5) 34.06 618.71
Complex =3 3421 1553.22
Simple % THE3) 32.96 23129
B H(HE3I+3ES) 32.90 211.85
SOCCER Medium 23H(EI) 33.19 623.61
E3HH3+ES) 33.12 559.37
Complex 5% 3327 1382.77
Simple %6&(;3) 3229 80.95
S EH(H3+ES) 3227 76.81
City Medium L HEX)) 32.68 201.59
F3H(H3+RS) 32.63 182.17
Complex T 3R2.77 548.26
Simple »%%i(}{z) 28.81 149.80
S EH(H3+HS) 28.79 132.16
Harbour Medium ERIEX) 29.25 290.31
T3+ RS) 29.23 265.08
Complex s 29.31 395.28
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