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1~ FXEABE -

AEAGRB - HEHEEA PG KBELARBLEE - &
REA BB RIS o THAIABR % HBEEFE SRFGS
(STACK ROBUST FINE GRANULARITY SCALABILITY) » < R
BREFRHSBBTEMPETAEAENAY 2K % H
ot T A X R % % M E K E (SRFGS ) & & A 1t
RFGS(ROBUST FINE GRANULARITY SCALABILITY)#4 0% ] #4
AREHE EFHEATHRABMS - AT —REL Y 1L
FTEREBELALAGRAMEEZNOFERIAR - # &b
X RFGSHEMTHERESLIRAMAREBEHURS
ReFMsh AR 2 F > SRFGS TAHBEHMAED LT UKAE
b AFEERFRAEAGER BIFEAREIRA RFCS &
B EAo BN o T R8T~ SRFGS T x4 £ PSNR
b33 RFGS o9 £ 3% 0.4 % 3.0 dB -
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X~ BEHRHA -
[ 288 77 B 2 3% 4748 5% )

ABEHARXAEMP —EREXABRLHEABN L
AHE—RHTEAUNERAAMGBREABEFE T X
(block-based motion estimation) R #% Fx 65 fa #4 £ &5 7T
BREWM A BEHAZERDIDRABHRER S LN T
AW BT e AEBGLEY XA K (Fine
Granularity Scalability, FGS)LX&%%#KTEJB%&EJ%% ®
¥OE 8T A X B % % B R A E H (Scalable Video
Coding, SVC) -

CX LT

% % W B ERA LMK AR R IAE (vireless
channel )itk g9 % & » THREX ¥ 4%*&%(8%)&5{&%?
2 AHBEEAL PRENEGLETRELAFENE
REERSHWBERE  tRBAANEABEEHEE @O
FUBK - AESBBRERAEAEANEHERARNAR 5
e & RE2E LB € (MPEG Committee) 8 T 7 4
BEEEEAABEXBGR%E (FCS) > Bt B & ¢y if X
ﬁ‘n%LX%&%ié%%ﬁ#é(DCT)% #e T RAEXBRSE
# o % A 4 B (base layer) & &8 — & T R ¥ X

(non-scalable)#y MPEG-4 # 4 % B &M § ¥ T R 4
(advanced simple profile, ASP)# #% M & ° W fuo 3%
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(enhancement layer)#y % 4% R] & XA R & A 05 R &4 78 58]
B #% A X A T F @ 455 (embedded bitplane coding)
o AR TaBAEX T T RAREABRBHORR -
m FGS a9 B R AR BERARLAET LR A B
B BB T %hBHKE o

- EEROHAR TP o
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435 MPEG-4 FCS M ta B E M %G 9 B - AR ®E F k2 ¢
5% & 7T 4m B A ¥ 1% 4% 55 (Robust Fine granularity
Scalability, RFGS)x & ™ 0 82 1 2 M e B R Hafk
U FARB BRI XN RiwBREREHNE £ 4%
BB EREREYMZIEFE RFGRSE - £ RFCS &
Yo A#E A 4 &) 144 3% (quantization error, QE)
AR AFE R B fo 3 B F M FRR A R
T TR BN - 218 E1sd 3% 4L MPEG-4 FGS ¥ £ k1% A
R EER RBNEBRERFEEL - £RFGS ¥ &

e iR A M B RAL RS BB RE 0 Rk
BaTR D BEHEBIMMAELENTEBHFR(rift error) o

EHEBAEBRELEN BADHRARGERATRYD %k E X Ffoig
.... B2 EEHERAOFRE - BER 0 T A M %R
FMABEURN BRI eFREERAE EXRA L
g BHBAMNDE FHER THABE RGN T MR MK
MR UBRPNAREBR— LR THE
We B —MEEAHMP ERFGSEHFLI EFMEMHGA E >
TRARAX A WBEAAMNOBA THERZIMALTFE S HK
T BRANPEA TR O NBEEREEANWERE Y
HRAQBRY BEmTUABRKRSOGHBLESTHRE
W mEMABMOMEATFEESNERL T RE BN
MR E 2R BAHPELKM M Tk £ (bitrate)
AABRAMBEBER BXRALYKS HH M (notion
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compensation) ¥ R #E F L B L FT e M T N o B E W
HoBRDHPEBRBLAEBLERF UKD £ KM TR F
THEBHE R DA BRFEEBRAALTFEBARA LG E
A TFaEAEAFRBSARN 28 ke g KB HFK
B &5 %k & > %1% MPEG-4 FGS — 4%k -
TRAEASGRLBHCOVORKBR T A RNEHRKTZA
DA AREE LB OB YK BA
H-MBEALEBERFTEAKRSG K BP = 4% E (3-D)K4A
(subband)/ /& (wavelet) TR E K 4% > BHEER T
" & A& A4 1K oF P8 ok (MCTF) , 4 x gk J. W. Wood and
P. Chen, “Improved MC-EZBC with Quarter-pixel
Motion Vectors” ISO/IEC JTC1/SC29/WG11/M8366, May
2002. ¥ AR S - ZHENDEATHAEXN KB L ER MCTF
REVIEABRPBELATRMBEYTHRATNR > LH A DNEKS
# (wavelet transform) RV Ef s L&) T R R - =
B EDNERTALEXGHTUAEPE DY foF R -8R
M EESZIERALAZDBRARALAR - BERMHT
RGO HBRE > LI EHTEEAETNHRBLEEL FH
AEHH A LR B(XBAYKREHE  frame buffer) -
Bldo » B — N sE%H 30 KRG mHE B FH
(Group-of-Pictures ,GOP)&y X/ % » 32 5k ® 1% > Al &
B GHBEFHEAN P4 BAKBBEFTF L 32
Bipnsi E¥geE-—MB%EEFEE 4 bytes RHE
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1% 4o X Bk ¥ A. Golwelkar, I. Bajic, and J. W. Woods,
“Response to Call for Evidence on .Scalable Video

Coding” ISO/IEC JTC1/SC29/WG11/M9723, July 2003.
T

[#ARE]

Ht AERAZITZENHGENRE — BT =8 R
2 £ H % A B (FGS)#1 <7 3/ % vf i & # 47 B (Temporal
scalability) > T4 £ 265 L&) TAE MU R Ao
SHEHEBER ETUAEHBBRESLHARANEA
RECGORREEHBHRBEHT K -

ABEBHZH—BHBAERN  THEAURERAHLAHRY
BHMABFEEFARBL GRS LY THRETNR > L&A
U ZHBODORBREMB LG THITR > BMS
Ay EWskhBtBR A ERLEXZEIEREN -

Btz BH AEAGL—REBAPLHRBA
mEmEE o —ARRBR- N LEZwBER > S
BB LTHEAE —RRTHRENESR M ARERER
LRAME Bo¥GeMRAN—HHMBIARRELAY
# (reconstructed image) & F # - H A A % £
(prediction error) @ #% ¥ 1t (quantize) it % #% s B #
B fx 7tk (bitstream) s £ — B kB ¥ A —BAXE
8y B 16 3% £ (quantization error) & & A B & A7 — B
nz FRYHARA ETRRAMAN  ZFAAVRERL
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FE—BANMN02 1R RGEHRo-FARREORAR
1 E A TR R E®EAMAF @ %H (bitplane
coding) > £ AT H B T T &@ % 5B A&k B AL TR
(bitstream) - b —ER AT HKER AL F @ BERA TN E
#PHEIL Bb—HEEALANBEHELRE K
MK T — kB RAAEARGIXBRRARKE -
ALrHERAF B BAE—MWHRBAERT %
BB AN —BHBZERESERAR > BLAERDHF
M Py B ERMRSBERE - L= BANWBRE
AHMERNEERE—BEARKRGHe EE M TRAFA
m%%@m%’wkﬁwﬂﬁﬁégﬂﬁﬁ’i%%%

e B A B R A AAAFAEBERET AR MEER B
AL AE A o E’EAWHE&%&E%mﬁﬂ’E

o] A 4SBT R 4%%4i4b&§i1@$ﬂé‘”ﬁm$
DHEANSHEARRER - Aw BAERAUEBRAAHR
MBRRBREEFTARBREMB LY THRE N LR
Ras izt (DCT)RBHR M L THE M M IF
W% BN A THAEX%GHZEA MCTF R Ak # i
At sh B RMEBRFTRMNAFTEZIENHBLER
Bk

[Erer K]
%%%f¥1~4@g%ﬁ°¥1@%$%%$%ﬂ
2 8 T i B A X B2 %55 (SRFGS) 2 HERAMAETER
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% 2 B AR EANE B A 0 &k AVC(Advance
Video Coding.® & MPEG committee TR X H ¥ B4 R &%
BE)AEAH#R Y SRFCS% B X ~EEB » £ 3 B4 KEHA
AN Emas o Zx ok AVC & X ## & o SRFGS #7435 1
EE % 4 B1%4A%9H SRFGS e B 2 — % BB T &
Y AREXZTER - B £ 2BARFE 3 E#EARABTU
AVC & X o B 2 SRFGS 4 25 R #2256 B K se 7] B A X
AR ELI R AVC AR T EAE&EREARERAR
HOBBABREEIARSBR TR EY THER I
i AR (DCT)RB R Z R 8 o) TR E N &
% %% & X - 1) 4o MPEG-1, MPEG-2, MPEG-4, H. 261, ™ A&
H. 263 ¥ ¥ 1R RERE -
£ SRFGS ¥ » AR M A R#F B % T 89 £ 164 RFGS
RABES A —RELHFILHERT LR F£ % AT B R
FRERNBHREARN  RMAREMHLLGRARLS
it —HHAFLBMAOKEFZE S R SRFGS ¥ » &% 1 B
i aiE—BM oY AR EGA(FERBRENS DK
R0 AT)HUREAHRRE AN —FH(FR-DEZRY
B(A Bt EF)RER - BHHE O ERBHZIEAHRE
Boi sbPiny £ 2 A /L4823 QEuoc st 284 3% QEvn g &
% — B (ELOAFM n-1 89 E2 B4 (B Eva ) TRA -
QEsFoE &M FE —wHE (E) K ZEAHEL
4832 QFsn o QEsn T % — w3k B (ELs) AR n-1 8 ERE
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%1% (BF Eso) TAR - RLTHEEZHE N B - NT
BANREN —2EEEEH - F kB RFGCS & o
S RFARME B TRENE SR MW REREE - R P
#1797 L % 3, SRFGS = EL. & % #% 2 % g2 RFGS 2 38 & 1@
AT EabkBHLENE  BREAEAFMHMBEYGTHRE
HMAREREEERGSBHHT X FHBHR -2 &£ SRFGS
zZ ELs BARAFAHRWCER ¥ LB F b RFGS 2 K
B AaTaeEE At AR A RAE SRFGS 2 8
Rish Loy TEREMEBH - TRERBHT SRFGS TR £
PSNR(Peak Signal to Noise Ratio ® #& A 3% $1 3£ 3R tb )
FRERFCS e R %32 0.4% 3.0 dB-

A BimAs o Il AVC & & B o9 SRFGS 4% %%
o w¥ 28T - B HAB#EHBER 1 AL
ZmERGMEB R R LI BRERES 2 1% 7T B —
B RN ELSR MW ARERER

LR ZAREHBE | AREK-RBEZHA
MMz ARREEYG EAAZN -—FHRZEAR
BRERZHHAAAAHRERABLGUAAZRERLZ
tumAEALARRAAR  (ARMBY)AREERZLY
%o ARBREH G (AFHMBG)EARE EZP KM
MERBBGR(LEEBABLARBELRENKR)
AR RRBHRBER I —F R AAEE101(Intra
prediction ) ~ — % 1% fx # & ¥ # & 102(Motion

12



1242979

Estimation) ~ — % & 1 # # 1§ # @ 103(Motion
Compensation) ~ —# X E#E X 104~ @K EE T 105
B 112 — stz gitREia 106 (DCTQ) > — 44
wrE it 107 (Entropy coding) > — R €16 & R & 3k 88
mHdaae 108 (Q'IDCT) s — ik B 109 —@HB
& % 110 (Loop filter) A —®#4 &% & 111 (frame
buffer) Frtsm - A F %P ENIAARAEE 101 7 A XK
FAR LA EE(pixe )REER > ZEXNEFESR
104 A A AVCH B AZBEFTAZEERANAMBL X £ 4
1 REER 2 BELBRAWEARREEZD R
AR AAAREELERLE BRI
BERARZIBEREEMAE -
ﬁafuizmﬁ@%%%Zz%ﬂEMﬁ@%%
R2GRARBERAT—EBEZELRED 4?»(?1‘?*‘7%5&@
T oA — R GEARE HEAMNBEMT 0 AT —
HISAT — MR E c UTF R SR E A AT — B ] X%
RERPE HHAN—FHMIAIWBEREEEDHR
FAEA U NMBRAAMBEUAAANZAN B ZIELRER
% B mAELE MR BATA 0 (KGRI )FL AR
BERHG URAN—BZEARREPGHF(RAHMAR
Bl ms B ERTHHMMEER G (MLELEEDRBAHI
iR BB ERR) AR - U L2 B R BB R LA
e sEEEa 201 —BERAEA 202 — &

.
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A E 3‘% . 203 - mMERIEE T 204 B 211 - — 8x8 &
z B rzdiapim 200 — U TFEmmBEEa 206
(Bitplane coding) > — 8 x8 & X R # 3 8 7% 3% 34 4
207 — k8B 208 — BHREHE 209 R — B &%
mm 210 R 212 ik o ¥ BERRE A 202 ¢
BRRBMBERE-RARPEN 0B HEN 1 ZZRER
- ZEAEZEES 2200 LAARRHOBEXEES I EER
A XA B4 FERME KX (intra prediction mode)
o REE—B ( XZBRABRABE > THRRADK
3% B A &% (nacroblock) ey FM@E% A 0 £ X # R
BMAEER 104 EERAEKXAE I AEZEEANEKX
(inter prediction mode)®f » R EE L& b R XKL &) 0¥
MaARAERRTAAYK XA AT EREHBR A 200
HRARKEEBERRZFR BN AEIFRRT RSO
% @ (bitplane) s Z LR M A F@MABIEIEHKT
Bt t@m: LARKREBE BB E—MWKERE &
R EHEE A 210 BAIPREM AT EBHILE T NG
sRmAaR PP N"H0ERWBERE T RAMLLT
BHE RHB—EnERBAEAEKBEE 212 F A
AR AT @bBLEEANZ KRR MR - b= MH%KBHE
e m A RMBAY > EHNRAENHFH T REIFMT
FEmBARATAEY - BEEL 211 BAT— R ELFEE
FoAmBRHERS S AR TELAANBE S EI
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B AL BNBERFITUARARHaRP XL - L&
AHZHEE—BKTRIZEREEAR -

Mm% SRFGS 89 — A L 2w R %GB K 2 F X F — fo
R o X Elhkw S RFCGS I BELERT @A ATER
Bl o %— RAMB BRAFERALEBMTF @ %HBHHE
9206 R ABE B 20 B ANBR BB R 2M TR
B  RRGBGEBEuNRLIEIRBI RO HAMEAE A
201 2 %% - B T &K — R BOEELvx s FTAE o B
@RS ELWA T AR GER - £ ELvd » 23 eM TP
M TR IB S e R RS 0 A fE 38 4y U @ AR
HAemBR LR TEHNERE -

AN LR ZARRBRKBSR | - AN EZ o3 E %H
R2HMEMMRTEANBELEE - ZEBBEMNRKY. He,
R. Yan, F. Wu, and S. Li, “H.26L-based fine
granularity scalable video coding, » ISO/IEC
JTC1/SC29/WG11/M7788, Dec. 2001. Ff42 i &9 2L & 1% &

PR BREES A E LI B4 E > KARENE
& % 424 4 (mode decision module)# & A AVC #9# X
EEH AR EERSANHEX - R AHEHRAKK
FHERY TR AR Form A ERTAREEH F
1 M e

AREBBE—F @ W E 3 BAF Rpak -4
HRERBEZIR— U L2ZwBREEBHER 4 Z— U EZ
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SRMBEE 4 GITAHA—RIAKENESRMVARRE
o

PR ZEABRRBHEBES 3 ARBER—EAREMLT
AAbA— Mz A#RREEYGR BAHAZN —FHRHZ
ARRBERZBHBUAEL —ARERAABE > UAR(KIFH
AR REERIZEZ M

- R L2 B RRBEEAZE R ERAERY
AARBURAT—B2ERPHR(HE —MBEMZT LA
B Rt HEWwBEREMET > sbAT — B 1218
B o ATR) - AR —FRHXIZAWBREEZRLRE
NAEAZMWBREZHERABS 0 AERCKER B )% R
BREZEL UAREBRBES J a2 —HAEABHEES
30l ARBUAREMERZIMLA FERBHAES
M ARERNTAABARAEAHRE FLBHHGEELER
%E —RECRRBEHGZG S E 302 B AHRE
PILBERAZEEGHUERAAHREBECELRAREY

”’k

:‘“\<

1 — B4 RAFEREE 303 ARBUZAHRRE ZHS
3 P‘J%I‘ﬁiﬁ'ﬁ;%iﬂu&Eéi—i(iﬂ%l’a‘]%&éﬁ);%aég
B UAEA—RARAATRARNBER —BHRULBHME

w304 AABKAN—HRHIARRBEEZTRUARE
EHE T UALA—AHREBEIZIRAARE —HXEE

£305 AABUZARBHRBEZINTAMNTHEREZE
HREXLRAASG  ERE-RAEXH#ERARZEKE S —
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ok B U 306 AR R BmmE JLELLRAAREDR
G ARBHEAYGAN UEA—ARRLABEER
2, —2BiBER 30T FHAHREBRBS 3F KiBIE
s B EA(AFHMBA)IAHRBEEEAYMLR S AR —
e HE 308 AREER(ABHMBY ) AREEEZRY
4%0

MG— UL ERBESE 4 25— wBREBRRS
Fas: —WmmEKE 401 ARBUZEWBE RSB S 4
RAHK BEMBEAZ BRSO AT BEHREEEER
% — T EAEEE 402 B mEE e 401 &
tz s TE BEEASBIMERBERKE EZR A
#; —Sx8 BRI REHLEBHHE 403 FFK vk
BoubTLEREAHBRA T BRI TEALARAR
LER R E g e 404 RRABRAT—HRAZ
S mBREEZVBRARAABERBES 3 ALZEH G
B AL —UMWBRILFEANRGL —BERAEKSE
05 BumkEIXLRABHEERE - RAfHKo T2
A -k Rz RERRLRMNBGL —HEXEES
406> AAB K —BE2EHRRAINERZILRARXELR
M Bg EEL-RARNBERABG —MmEEL
0T MR 2ZCBELARABRERS G AMBERE RA
it UAEAA —HUWBRERERGL AR -REE
HE A0S AARABEZMBEEZYHA BZ - AL

17



1242979 o N

R BEH 4 RZF AARARRBEMWERBRBEZZ WBREE
R P OAKE kBT A0 B LB R EREY G IR
— B TR EG AN UEE — S B RBERETEY
% XNT— U LEZWBERBBHE 4 TRLEZERA M
s RMBEPOLLS: —SxBERIREHUGKZHEE S
410 B Eh s BzmAR LTtz 2 BEhan
B —FE R ZTABBENGE —wEE 4] F
VR MBREZEARBERE SRR A NOEE R DR
ABAe o CEAA - RENERZEERVKR S UK ioik
BRLAI BRBREWER AL EER AL — R R
M EEEgAN S AL —REMNEBREBEREEZY
1%’&%3{?3[’%%%9%?"511/1‘73& B o B — L
e BREE 4 R P ANER 0L AR ER 1 2
B BB —hERBTHER G @ EBEARER 0
BRI s B auEEEARZIRAM AT H
BHE—wiERTHEFTEHP-
WEAERISEREEHE E%é’a B Ao
AARHS o BaANBARBARERZOZR P UAEILIREN
i  HEBEEEEBE R FEAF — I TR A E I
B o B R A5 BT LA K R B AE 84 3R 0 4o B A RFGS &) —
e w R —BEBZABERIIEMERGE  AARIAZ
PHRMABETNB T REABETFTILEREEHE -
HASAmIREOERE BREHFZHRTUE L & — 8
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iR AR EEMERF AR L LR RERENT
S R R AE—BNEREOE TR EAM
MR TR REIN A B EOEYEMN - EH
SRFGS A Ly =2 At T UL AFHRMED
(error-prone) &) AR EIR ¥ A A B I ey 88 At
bt AATRBAFEARS Yk B OB K €172
BT mEEE AT AAREALZR - B AR
MFAMNBEARATUAR ELLFROEE  ECLABRS
TEHLELBDE M WBIHEERRLE - KAHEEHK
B RHE— e B R EEE R T AT RO
%

Mok H B

N

% 4 B Ao & SRFGS e B &M A —RBK T ) 4o
SR AR BABEEMA N EAmERLEEEH - X
ARCEABEAELGT/pBARATFE  ERWBEE TR
TBHEWM 2tk ARG KT ELs &y AT Bs B 12 T F
B RBAREREZHER RAHAMEBELKER £ LK

BB BT &k — B ik B (ELOR - #HR
ELv > &1 € 48 /5 & 442 0 F & (M FE 12 A7 By B 42 L F & )
N asam AR T B EREAAMARE > TR
MEREHGE  LEHMAHNERERT ELk@EHRRARA
EE Wy ot SRFGS R A AMKBEE RS EEM A
#Is}%%ﬁu;tb,g:éFGS@H&%%’ﬁJr;ﬁaréJ%/iﬂMPEG—4FGS
FoRFGS AR F X —# TURBEEALBAAKRESTR

ow
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i 46 8 &% SRFGS 4o 3% B 4@ LR ™ At 2 AR 25 3% 4% 3] £ 3%
BRETRFABLHKEE -
EABERAFGHANA—MBEESRBEILF X RF
o & 518 % 4 &R (nacroblock) A £ &t o - LR &
TR, RERBELARETHRESERA R IO
Bl 4% 3% 4t & (prediction error energy) °
WwH 2BAAT Ho WRFEERINRKRLEBZRELS
BEazih wRELAREFTHRSCERAEAH#E 1 2R
Ba v xe sl Aok AR ME K (inter prediction o
mode > RAEMBPWRAMEARBEZIAHKEETHRALAM
T » BF intra prediction mode) » Bl %% B 4% & 7 8%
A0l zRegofr HEERDICTARSBRE ST R
o b RMTUR-—BEFRFHESFTXARKEH B A
FEERRAKF N - KM BHEBRLEAERRLE
%k 3 (header )8y F Flafh » € ¥ % %ﬁﬁ’l*"f"ﬂ.rﬁl‘i‘
BEERE - LRMOFTEF R EZ—BBHLE ®
(frame level)&#ya - #F 24 % % frame_o o & — 18 jo ik
QEegAH frame_ ot B A ZOHYRB-HF AR
SERGH 0Fo frame_amFZ P H B KF o B
—EBRSERRR > AREF—EMLEE RS D
PR A ey 0k frame_a7 - £ HFI&EE F > b F HR
BTARDBARBREML TR AN KB T M RTFH
i
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4 SRFGS + » B e mAa &4 s £ RFGS ¥ 1
dafuey o £ RFGS ¥ "B EAMARBAAA —EZEE
e EE HAHRBANBREZERHBENEN
M > U B+E R AT o &£ SRFGS & ¥, BHH A
AR | oA mBR 20 EREVKIBRRAHR
By o 24 B+Eat.. 4Ev & T o LB BFRB B A AR
B lERABHIHBERE BHKEBRAHMER ML
o fFEP & BEBBRFIPELARBHLEHUKRD HH
BN c BN AFEMLGBHEEU B BEAEARASL
2ok FGSHAMRBTEEH — & B BRI TRHET
EEENMBAEN S LGS HEREELAROTR
E A AT ey 3 45 44 3% - SRFGS w9 ik & 3= 4] E B 7k 82 RFGS
wmin R FEBALEHEIRBRS MM AL P BA
URgE—ERFHFEHE - BTN ER KA
TR PRAMESER  LAKRSET BEANS
rHE LY  LEMARHBSOMAK K sES B
2o RAaLE BRI ATFEFTARESHRRILP
LR tFaFrResEREEL -

Mo bpriiE o HAAERHZBRETRFAMDT  F
FEXABREABATRZLE & LRAFATH
FAHEERBEARATRNEMAEZIHENFRELAS
o YRMBABRAZIHEZEZIREA
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[EBXGERA]

18 %A5A%EXA B ToEALLBLLS
(SRFGS)z Fa R &~ & B -

%28 GABAEANEERBMES EIXIRAVC A E#Y
SRFGS s 25 B - E B -
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