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ABSTRACT

In this work, a new rate control algorithm for transmission of H.?)EA/AVC video bit stream through CBR(constant bit rate) channel is
proposed. The proposed algorithm predicts target bit rate and MAD(mean of absolute difference) for current frame considering image
complexity variance between neighboring backward and current images. In details, respective linear regression analysis for MAD and
encoded bit rate against image complexity variance produce correlation parameters. Additionally, it uses frame skip technique to maintain
bit stream within a manageable range and protect buffer from overflow or underflow. Implementation and experimental results show that
the proposed algorithm can provide accurate bit allocation, and can effectively visual degradation after scene changes. Also our proposed
algorithm encodes the video sequences with less frame skipping compared to the existing rate control for H.264/AVC.
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.M B ol BE HolHE Eth $H4er a7dY. FI &

&7)e EFS ITU-TS ISOIECAA zZvzh H263 AEH

AANZY 2EYRolY FEE ¥TL AH|29 Po] UE MPEG AE= @AdFo orirp 2o 0|23 H.264/AVC
=2}

HAE 7gte g 3 HEuto] Mu|art BHEGHEA F = %7‘% +o] A=Y o2 1] H264/AVC BT
el 4= AFVIEdd A Fart Fobsta gl H 2 9 A$Y B3I &S Fo)7] s AH F
te deolHe "2ELY o|uA] dlolg 9t Hlwate W) %/‘O(Temporal edundancy) @ F7t3 FEA(Spatial Re—

%o ARE st 9y WEA =34 2 Ay H dundancy)e &olv WHS @ H264/AVC EF
A F4Y FAH 2 2Yr)eS

=g 01% gt AJZbY &

J.o = o] 5 .
¢ o) rEe MUAE AdUSL aTdmsaT A datel ey o9 S0l oIFA ZeAY el olak Akl @Y (Discrete
+(This study was financially supported by Chonnam National University Cosine Transform) 7|=& o]&3le Z7Hd FEA S Zo
in his/her sabbatical year of 2004) = mme = N o wo
g %% : “%éiﬁﬂ ’jifi“%ii*i‘ A = Uy 3 P38 28E =90
289 AdEE PR PR B . el
EEdT 20069 59 99, AAISE - 20004 59 189 H264 253 Moz E94L 438 2%, MPEG4



46 TEAMEIESI=EXI B M13-B Xi3=(2006.6)

ASP(Advanced Simple Profile)ol]l B3} <F 40~50%<] = inout

N Encoder Bit Buffer ml
/‘450] gAHE AR Bi Hi gtk 22y H264/AVC
RELS OE He FEEET VAR M) RS o
514 (Variable Length Coding)& w27] &), FY4S bachmork
5318 of wstE 7 doly #H2 it Ao pirate
Aste] Az wt E Fo2 W £ girh o] wlF
PSTNolU ISDN# 2o] qdZoe] n4" HEHIZ S5 (a) Feed backward control
MHe SEQE AbHL ¢ Ahole $lzvd 2 N O N o . N
g5 HEZFS AolE darvt vt A, 222FA <
Zo] £AYel B FAMGe] MW FALS HATL [ Feed | eP
2 A5E AS, AEHT dolE 9 vESEE AojsA % forward
St AR EAEHY gHe] B d4o] AL control
stdo] RAAdg FAgd o3 stAo] dalre FAHo (b) Feed Forward control
HAGTE B =EE VEYIY ddge] nAd 74 ) R e —
H264/AVC ¥aoz mds= 24 golee HESS TS Detay Encoder 2 mufier [0S
A oE Aojstr] A e AASt
B oo T4 e Pol 28T AEY Fa -
R3719 HES Ao 7Y H264 3= 229 HES A Preanalysis rybia
o] ZPH#e] TEAHY AolHE Ve U, H4 F357]
FzEddAe] HlEE Ao 7Y EA¥E nEdt 3% (¢ ) Hybrid control
AME 2L HEE Aol PHE 7|e3h 4FNM = 49 (32! 1) 7|1Z EUMN B57|0| HIES Hof U
9 A#EZ AA ) viRgo g 54 e A2S den)
sjof st AR FI M FEzEe] BAE o] &3}t
2 T3 AR ZHQe Fasd HERS Aofste Wit
53], sfojHe = W] FFHEE HI/AVC F37] ©]
ABNA BG4t REoloN BEshE AW wERE A el ALY MPEG-2 TM Sl MPEG-4 QaLIZ], F12%3
olst: W& =7 3 =W(feed backward) WH[2 3] M= TMN8[I3 14] 59 BHo] Sla, H2B4H/AVC £357]9) ]
Z Y Efeed forward) WH[4, 5], stolB = WHH[6-10]22 Eg A 9% Az mdzE JVT-E096, 7], JVT-
@ g glv g=d wye (29 1) (@9 2ol EA GO12ri[8, 9] Teol gitt. eyt H264/AVC FE7] ol
HE 9 FHE S35t B3 el wet HEZSE 243 AbgetE stolBE = Mo HES Ao} WE H264/AVC
v ¢S AFE AME S oW T JdEirt AEF-3A 2579 HES AMojuid o1 22 ZolHo] gt F,
HEHMAD : 9947 g 449 A8)e FE3 ¥ H264/AVC #57] o]-o] AH&stE MPEG-29 TM59] H|
3+ Qe FE VAR 3o FAE AFE @R v Eg Ao WHe (28 299 2o dSd AR FE FuP
EFS 58y g =Ug vHIE e At AERE (MAD : Mean of Absolute Difference}® 3 3sl=d] W
Augs 283 R 4 gle ddold ¥ AFE & dF3stz Wy A weh dAts AS(QP @ Quantization
Fo HERHE Foj1 P& Hojmdrh FA=XYs WY Parameter)& AHE-std HIERFE A @)
2 (g 1) (b)e} Zo] o]del F3stg Juee TAH A 28v H264/AVC H357]9) HIEE Ao #Fx nd2
T 7|28t 9de] EREE 58t HEFSE 2H-3e (29 3)F 2ol HEE-93 FA3}RDO : Rate Distortion
walolt}, sto]lB|lE W (¥ 1) (o9 Zo] a4 A% Optimization)) 7I'H-& Ab&gch o] W&o H264= ¥353}

Decision of the target bit rate

)

Rate Control

Video \i/

Bit

Input
r Estimation of MAD %l:pply to QP Frame/Bicok unit

stream
— Buffer Occupation ratio

(22 2) H.264/AVC £57]| 0|H2| sto|E22|=

HIEE Mo

Hl-tll=‘4



decision of the target bit rate

El

RS

oA H264/AVC HIEE MO &8 247

L

rate control

Video \L

Input stream
— MAD of previous frame > Apply QP to Frame/MB unit Rate Distortion Optimization |—) Mean Absolute Difference ——> Buffer Occupation —

(2% 3) Hzed B#Z 2l HIES Hof €125

g AL 75 AEES ¢ F U A HES Aol
g 53 WERS ol Ik FF HEZ] F9
Hgd zY Y Ee vjag £5 dE gAg AFE 2
st 33t 1¥ of HES-I4F HHFE ST
T, 343 HEFE EF wEie vag B REg R
T8 oMy H264/AVC H357]e vEZ 24Py
71E9 T4 RE F37)9 2R3 FRH R v o

F2706 {4 MzE HES A

H264/AVC #3578 HEE Ao WS
A2 = Siweil6, 719} Zhengguol8, 9l°] Ut 2y Siwei
¢} Zhengguod] WEE AlofWye tpga Zo] 2 7lx &
AFE 7FA 2 Atk AA, Siwei®t Zhengguos WHELS A
zgel HE VEFE F3ed FAF Utk Siweid
WS MPEG-2 TM58 o] o|de] R3almgld JAtel
EHEE ANl dA=de] e BE BEZS 3
g3l Zhengguos® e old F4Y AEARHFETHZS
o]-&ste] Fu3% HAZHYY BE HEFE 33}
kA Fo] &3 o] B A AFHoZ MM T
A =z gel gk EF HEZ

[

g Zhengguodl WH-E 3 FA WA FH3

g uefsty] w&ol Siweid] W o] 3 JAr
gtd zpolrt wAlEA g Ty ZTPde

dv MAREZY Uit B8 WEHL HLgo=

!

L
v
Y
)
w
2
@,
lo
o
.

1 flo o
it
)

N
N o=
lo (m
=z
i
]

SAYW AF7HA AAE H264/AVC H-37]) ¥ ES Ao
WL ol FAEY AERIARFL oLl A o

L o
)

>

Hz

R o
h (@)1
4z

o ol X
40,
=
u
a0
::I‘
°
2
of

[s]

o

g o, HE
k<]

o
o
ot
B rlo
=
)
[‘.8‘.'4
:N:
oft
o
1o
ot
Fr
=
o,
Moo (B o 2 T
Jow,
of
tlo

830 ™
e o2
)
g
A
of
ox
4
o
o
il

ox L
ot
[a
i
of
ox

W3l e(frameyy ) 2 A (D9} 20] o
(Fo_1) 9] staghdl A A4 F3(F,) 9 sta
1] djgheltt.

2 oo (o 2

]

.framediff = |EL—1(i;j) - Fn (lyj)l }*\Jl (1)

A-g-ate] A3k
W, ¥3Yo] ¢l “Container”, “Silent” 34
AHAgo] @2 “Table tennis”, “Tempete”, “Mobile”

iz 1o
&)
3
rlr
w2
e
w2
w
=3
N
N



248 FHEMoists|=ER B M13-B3 H|3=2(2006.6)

Gare old GAae Ax L AZEFHA ooz $E7 9
4 WsgtFge] wel MADS Fsstd vMEZ2 A FAE
B¥Z sz gz $Ae) 4% 94 = @Al
giol old P4g Fx3He “Foreman”, “Mother&daugh-
ter’S U FA WSt wel o4 MADS F53td
MERFE A gtk 2 olfE B‘ﬂ% HE e
o2 ¢A9 AR HEAEHY F$

Y -faq
(38 9% S92 9% B9 MADS A o)
T, 4 @F Buz 9 Ask o 29 Aolr,

_%

y=0.415 X  + 60.565 A (2)

$E 1>2 SPSS H7IAE Agstel suzt 94 v
% MADUS) AT AR Al @ g
4 (2 2de) 717 2 Ad 3s e 2ol shark
SAR(E) - HER 94 BHRe 93 MADE
ohUTH, DhY/M(EY) s “BRTr A4 ko] meh MAD

2
ofl -
O Mo ool

CE 1) 3HHZE 24 SET2t MAD 2He| Al

Bell o3 95%

HEEE A . ggj Az 27
=
29 B |Z& aHE g ¥k
(3%) B |60565] 11830 |5120|.000( 37.298 | 83832
szk 94 4738
I a5 | 009 | T 000] 308 433
a THUF 1 MADY)
£ Fwzk g wstEs Fogtd wEZd dshd

o
SPSS &4 #71A Z2aqL ol&ste] JFIYALHE F
g Axt A (3)% Z2 4o

AFEARYE T3 2o ZYdd Y S8 ¥E
2404 2 g2 FEssted 8

(T3 MAD< 3

e
A

y=1.181 X z — 310.236

& st A 2Rt Agad
v Aok’ a8 {oFE2 0062 HFsAT 23
A B 2d Fo8E(=000)0] FFERTY Fo 32 =y ctel v|EE HOf
B2 “Hio] Folg"sta AHIn wetd AR S 714 zZgold 2F HEL Aol ARE (2 59} o] 23}
st e/t e Adstez guzt 44 ¥sEs MAD 9 RDEH A& olgatd A3 AxE AASE GAS
wd9l 4 @QF 4Y¥dctn 2 & ok ool g $us Bz FAE,
1800
1600 .
L]
1400
1200
o 1000
<
=
800
600
400
200
0
500 1000 1500 2000 2500 3000
FBiZH QA B
(32 4) stH7E ok Bstain MADS| UE R
decision of the target bit
rate
Prediction of the MAD
rate contro!
Video J tB"
Input Predictionofthe | J  ApplyQPtoFrame/MB | DO L MAD | Buffer Ocoupation e
complexity of interframes unit

(23 5) Mkt v

=

EE Hof Uy




Nol® n, ,(j=12,..k) & |

ZHYL onjstch. gAY HEFS Aosr] A=
WA Zgdel g 7Hd ws ARFE A @ %01 6&
th. ol By = 3 Apo]zott.

B
BC(ni,l) = ?5 2 (@)

7129 HES Aol WP MY BEE At AA
WA AHE & & oy, H64/AVC HES Fx &
de a4 vy Ao Hgx=E X oHF W(TBL:
Target Buffer Leve) S AR 3} T 27 B3 ¥F 4
wo A (5)9 2t

Tl (n, ,) = BC(ni,Z) 2] (5)

i)

HE o ekt arehate] 271
8tat, u(ng;)e AE gZez ¢

A MEste vl EFoln

3.2.2 ZH el i 7P M H7%
7V W Afest BEd dEe Al et /e
oz Welt #% =49 29g gEER WY A5y
e A (MF 23, Aln,,)E frEaQe RasE vED
ojth
BC(ni,j) = min(maz (0, BC(ni,j—l) +
(7

u(n z’—l) ), Bg)

T

A(ni,j—l)_

28 vdgde 4 @F Zx, N,& GOPe 1A%tz
i P ZAge F Aol

ofj

Tbl(n;») — B,/8

]bl(ni,j) = Tbl(ni,j—1) - No—1 2 (8)

3.2.3 EE]?MI e Z3x HEF 24
did ez I-spHst p-gd % E2e AR Rugs)
v A% 1 E}‘?‘; P-3hiud 3u A= & dolgrt %
s, B-3tH-& P-std Rt Ayl o] wlolEr} g
th oleidt WE EAEL Ad dFFe dEFHoY H
Hgeel lojA w9 nighAsA] 29 g3E FoHie6l o
B B oA 4940s e BER ¥Esd v
ede gg zade dSaed 2588 HER(f )

BT G WS D

H264/AVC HIEE W0 2y 249

o] A F7kstez w3y Alo]2m 9A A FrlEr] #
ol & WA P Zyde dsiMvt QJER H33 & HS
std B EZ disle 0%AEL A HA P =Y

T(n;,)ol Wl 2% NEFS 4 9 go| Fgar}

T(n,.,z) = A(n,.,l)x 0.3 2 (9)

nejdol @ oW 4 (0t
oA, ZAY & ALUGE, AN 48

Ty () = ﬂ}i Fr(Thn,) - Bon,,) 4 10

:{o
mlo
2,
BN
3
=
g

Moe Jes sd WAl TAdy BX uEwe
AUAE F, ST GEF 2 da) wislol ol g W)
ez §3318 2y 7H-ra— 1Yste] Z+ Zg g &
23 B EZS d23ct 4 (12904 7.5 X 42 vE
H(R) UH B5se P Zgde] AR et

T = f,: A (12)

37‘40}71 Hﬁﬂ/ﬂ H AT,
A W Aeiel 3Et 93 WEFE nHste vE

Fg At

T(ny, ;) = B x (=

3.2.5 Zel el tigh A} A oql%—
318NN oS &aﬂ A% 2¥ nEH
&8t 4 (149 22 239 RD E¥4& 5

of g ¥A3 ALE A5
T(n, ;)= 2 XQ]gAD + 22 XQ]J'{?AD 14)



250 FENDIFSI=FXIB M13-B2 H3=(2006.6)

2 B3 $3E AQL, o B4 438 PR A
zaAQe] B Pk AS g 2 Aol
& dEg wAsA Rap] e $38h v

7ht ZAaE deA HHvE GAAY nZHA ddh mEkA
FAst Aol Ui 24 RD 2de ngoR «F® %
g At dAFEAY 4548 A8 ¢ UEE old ZHdd

Z, al

of tigt FAs} Ae £2 o]
H A A olgsto] Zi

5 &
9 O
oy 3
= o
oo
AL
L L
folr it
e S
&
2 &
ok -
u) o

3.2.6 A58}
723 9 F @4 Hye 4 2 §d e
g Zo] A, gF T YA HMHZF dAAY 12

97 9EE stk (@ =08)2 By YA WA 9
2 Asolnh
L(ny ;) =min(maz(0,L(n; ;1) + u('n}z‘—x)
— Alny;-1)), B) ( | 805
Uln; ;) = maz (min(U(n, j-1) +(u M1

E

— A ;-0)) Xw ), 5),0)

Eg $E5 FRARL e
g A9 b

oo ¥
o2
X
o
L
4>
i

33 Tgo) A7l Hiy
3.3.1 #H9 d3 2R
GOP(=10)& A71%

L

o 9Bt 2ol Zhengguod] ¥l

oA Aeks WHET Z

]

Iy
X

Jolol g Al W=
dUe w535 2 9 A

g Ao WHe 2
Y BT dEFe HPa

g3slx] F3th dS o] “Table termis” G4 Zo] &
zZleo] W2 JGAS 6dkbps Ad ML & F$, Zhengguo
o] W& 2aolo] We FAdHe B MEZS s
A xatm, v R $2qe] HE& gAd dlsiMe B

A (3 N 2ol wHr A&Herw

(2% 6) AAlAM BX, Zhengguod] PIES A
A wn e, )9 B HEZ g3 &
A¢E v 7)oz =9 <

SEREE P

u o
dehdth $4e A4ds Tooh

60000 ]
40000 \/AA/\ !
-
20000 /?1 1 \f\/’\ !
ot X i
5 O b it ® e i e i it 2 et N - Y
g 471013151922252'8313437404346495255586164677(37376798285']5‘
% 20000 - X . 'o'
1) -\t "0'
s 40000 . ’
*
] NG
0,
\ J
—-60000 > . \ '0
AL AN ! reta 7
\ " N a*
B R Zhengguo -~ -
_00000| ————=proposed |
fram e no
“ »
(3% 6) Table tennis” HAe| S8 HIEZ H|1
00D
------- Zhengguo -
PLRS .. ‘
- F . 3 ) -'I
@ -
180000 e -
% .
2 ‘ a Buffer ovailia.s y
= 1coom :
3 ."
2 - -
J [ S A SR e e
L 3 i “ Y
e ~ ~
b et Lol
BT IDISININ I X D 0 AT D K B TR WG GAE 0 A TV AT AU
=500
Frame No

(3= 7) “Table tennis” HAkl| CHSH I AE} H|m



$olm, &9 ASE Ty 74 7, BT £ A$olT) o

W A HAZHANE AYE AdsHe °$EE} 35388

v Eo] B 9o At 09 Agol= v At
g o

2o FAg
Ase old ZH ¥As Asrr 2vF vty HEZH
& Zo|AW AL Wolx 1 HHE N&EH0Z ¥d AH
7} A,

EX HE%o] 0 %A AL, Zhengguo H]E% Aol
< 2449 RD 22 o) 43l ¢AE ALES 2489
HEY A% (0¥ 3)F %er

100000

50000 . ~ Nw«f\/—\/\\\r_‘g

01 St
-50000 3

-100000

coded bit rate

Ay
150000 LR -

el Se Pean
200000 | oomn .. Zhengguo ettt

~250000

frame no

(722 8) “Table tennis™ FAtoll CHEH &

3.3.2 =y
Zhengguod] Wz £ =&oA Aotst W
|zl At X]‘—*T—ﬂ?‘i 5= o
'7

7R FAE 2] &

1>
s

3
it

24 B4 ZeHdAA 24

o] TAstER B]E——%‘O] Eddq. wekA Zhengguo
of TG & =EelM AL Bl diste] HH HA
< RS AaMe Zdd 230 Eesjt =Y =
A vy ezt dAsA etdol o “ﬂ 7HA 1Tt
Zde BAl FEIse HoERA, A5 ZYYe]
B7e dddE Bstn 319194 93 durt Aoz
EAFon A3 ostd £ Q= HELD FH s
BAE F gl dA *LE] I3 58 WEZE 43T 9

=

Zhengguo?] W& ¢to @ Bz 3 e nEZT B
AEE mE . olw ZHdY SE HEZ] 00U F$
38 @& HMEF ©F ¥ AHs S5 Ffeldh

Zhengguod] WHE 0 & U502 2319 RDEZEE o]
&3] dAtsk Agg oA ZHdY GAE AS oju=m
d&gitt, dd dAE AR @ *Liﬂ 1& H33lshd
W Wi e g osign mgex =z 2L
24 (16)7 Zo| sgaot ). YUY R "H{EFe] ¢
o’ @A Wyt X1 et RE8d ZHdE #y

SHHZE EE PSR Dedsh H264/AVC HIES MO Y 251

7} ‘éiﬁﬂﬂ Rolm2 Zqdd g X HEZ| 0]
H &FE FAFsld HES AoE 3‘4.

él (16)9 X CurrentBufferFullnesse A vd AHE
$#F3, BufferMaSizes E3g W7 $ste] ¥
Atojz el 0% ),

while (Current Buffer Fullness > Buffer Max Size )
{

frameskip ++;

Current Buffer Fullness = 21 (16)

max ( Current Buffer Fullness — u_(%_]l ,0)

r

23kl HBHAVC #&
< Ao e AAAH. AT ¢

Aol £&AY ¥
nelEe A%/ Astel HBYAVC 2% 2Zegol
IM75c #5718 ASSATHIT. 4984 E <& 29 2

I Agd 4" G V& G FE7A As o)
HAEZ FAHEA AHEHT QCIF 59 “Foreman”,
“Container”, “Mother&Daughter” “Stefan”, “Table tennis”,
“Mobile”, “Silent” Bdo2A 2% 15Hz9 Z#| Y& (frame/
second)& 23 ok A WA °§’é}°ﬂ ng gAs Aee
82 zAsY EZ R53E FYPsdn, F dA Zd
Ao FAE A 9 82 1A} AE B2IE FIY3
310“4 Y Q) B-sHe ALgsA eskt) 1264/
AVC F371oA Atet 71&9 HEE Ao dandEH
EFAA At

i g2 FdE Fugd st
Asd 29 e AL A7) feked Aurdoz A
£3t2 9 FHZ<Q PSNR(Peak-to-Noise Ratio)S A3}
sk
(& 2> HEay

MV resolution 1/4 pel

Hadamard Transform ON

RD Optimization ON

Search Range *16

Restrict Search Range 2

Reference Frames 1

Symbol Mode CAVLC

GOP structure IPPPP

IntraPeriod ON(10)

g <E I <E £ AE d$5dGZo] 64kbpso]
3 z2E ZHAEol 15fpsY o JE HES AoqutE
Siwei, Zhengguo, AtE HIER Ao} LxzHe) Ui
PSNR % 7 33}€ HES waojrh



252 dEMEIE=2X B M13-BE X 3=(2006.6)

CE 3 64kbps HEAISH0AM ZF Hab=2| PSNR H|i
gl Siwei Zhengguo Proposed
“Foreman” 3342 34.43 34.48 0.20)
“M&D” 40.20 40.37 40.80 (053
“Container” 3771 3889 3840 (-0.49)
“Mobile” 2565 2719 2123 0.04)
“Silent” 3550 36.62 3590 (-0.72)
“Table Tennis” 3390 3453 34.90 (0.26)
“Stefan” 2557 26.30 2102 (0.68)
CE 4) 6dkbps HEHDEAM 2t FAES| TSl
HIEE H|®
Fdels Siwei Zhengguo Proposed
“Foreman” 63.96 67.74 6344 | (-4.30)
“M&D” 63.94 67.13 63.10 § (-4.03)
“Container” 63.96 78.08 63.17 | (-149D
“Mobile” 63.99 7151 6394 | (-13.36)
“Silent” 63.82 71.26 63.99 | (-1327)
“Table Tennis” 63.98 73.11 6397 | (-9.14)
“Stefan” 64,12 81.86 64.11 | (-17.81)

q %
v}, 2g]1 Zhengguo? H&%‘.ﬂ% ML W) w3
PSNR2 H#H 02 0~17dB EX, A% A2 &Hd =
AU A B vEZFS dder £FozH vy

B3 AErt ASgn YEYA Jert L GEEHE B

(28 99 (29 1002 “Foreman” J4< 64kbps XHL“E
A% A9, A s sjEuYs
H EZ3} PSNR H]alo]t},

<¥ 5> Zhengguos} HH Aetst Hby |
NE HEd 2342 PSNRF Fustd vEF, ZHqd 23]
Frojt},

<& 5>9] Ao, 64kbps AEAE HEFAA 4
o] AL YRE F42 AL Yol Zhengguost A<t

S WMy Ty 23] FE A, Y] B
< “Mobile”, “Table tennis”, “Stefan” 342 A+Ad o
Oﬂlo] FE Aotd Wi Zge 27 = Aoz}
ZhenggquI e Zad 23 s Hssg &52F
Zhengguo®] Wge] R ugld vEFL Astd AfAd o

oHgk e AgAld o

w
4]
(=]
o
o
s

- Zhengguo
Proposed

31 37

43

49 55 61

(222! 9) “Foreman”

ofAtQ

o o

[ Mot & JIE WSS Fo3tE HiEY vl

43
41
39
37
35
33
31
29
27
25

Zhengguo

Proposed

1 7 13

19 25

31

37

43

49

55 61 67 73 79 85 91 97

(JE.I

10) “Foreman™ G&tel xjot & 7|E BHHE2| PSNR Bl



SHHZE P HRE TET H264/AVC HIES MO Y 253

CE 5 64kbps &AL EHoM BES3HE 2t QA5 s (L
QAo = 289 24 PSNR(dB) bit rate(ihits)
Zhengguo Proposed Zhengguo Proposed Zhengguo Proposed
“Foreman” 15 10(-5) 3443 34.28 (-0.15) 65.74 63.43 (-2.31)
“M&D” 11 10(-1) 40.37 40.30 (-0.07) 63.13 62.10 (-1.03)
“Container” 12 11(-1) 3B 3340 (-0.56) 64.63 63.17 (-1.46)
“Mobile” 20 12(-8) 21.19 2123 0.04) 65.51 64.14 (-1.37)
“Silent” 13 10(-3) 36.62 35.90 (-0.72) 64.26 63.99 (-0.27)
“Table Tennis” 2% 10(-15) 35.16 34.80 (-0.36) 65.63 63.86 (=177
“Stefan” 23 12(-11) 2655 26.52 (-0.03) 65.40 64.11 (-1.29)
53 B on Commun., Vol.39, No.6, pp.947-957, June 1991.
[6] Kou-Hu Tzoe, “An Intrafield DCT-hased HDTV Coding for
B =RME 7PAZ0R3IE AEStE H264/AVC ATM Networks,” [EEE Trans. on Circuits and Systems for
Bo7loA 24 vES Q9L 93 Hi7)9 vES Ao Video Tech., Vol.1, No.2, pp.184-196, June, 1991.
EAE nZe3, G447t €298 1 eR gL &£ [6] Siwei Ma, Wen Gao, Yan Lu, “Rate Control on JVT
HES Aol W FAML AWRgth oldd EAHE standard,” JVT of ISO/IEC MPEG and ITU-T VCEG,
& HAshy) dste] & =BT Sty 3 wie JVT-D030.doc, 2002.
137 fste gHzt 94 degs Aatse dudE [7] Siwei Ma, Wen Gao, P. Gao, and Y. Lu, “Rate control for
S Aodn. & FUT FHYol B A5, F5v] W advanced video coding standard,” IEEE International Sympo-
A @A ¢ gle iy ddE ) Heto =Y 2~ sium on Circuits and Systems, Vol.2, pp.892-8%, May., 2003.
TS Attt & =AM AL HES Ao dug [8] ZLi, F.Pan, KPLim, GFeng, XLin and SRahardia,
F9 g &A% A8 7IE9 HES Ao dudEd “Adaptive basic unit layer rate control for JVT,”
Hla Agsiivh A¥EH Hd A Y0l 9y 98 4 JVT-GO12r1, 7th Meeting, Pattaya II, Thailand, Mar. 2003.
T, AL oy 71E v ES Ao M2 PSNR FH] [9] Joint Video Team(JVT) of ISO/IEC MPEG and ITU-T
A vt ey 3hE S B gAteiM e 7 VCEG Document JVT-GO50rl, June, 2003,
Eo] HES Ao| Wyol Ald Aol FHLE A2 HE [10] Hung-Ju Lee, Tihao Chiang, and Ya-Qin Zhang, “Scalable
Fe 23R, AQks WL Ad AL AFsA £& rate control for MPEG-4 video,” Circuits and Systems for
A2 RusEe Aoz JeEyth £33 Zie 234y Video Technology, IEEE Transactions on , Vol.10, Issue 6,
AolA 71E HEE Aol Bl vlste] A<t Wyo] HFE pp.878-894.
1~15% 2.2 #Zasty, oA 7|E HES Ao WY [11] ISO/IEC JTC1/SC29/WGl1 and ITV-TS SGI15 EG for ATM
B} 2] 23197 Aong G439 #4 Aol video coding, “MPEG-2 Video Test Model 5,” April, 1993.

[1] Joint Video Team(JVT) of ISO/IEC MPEG&ITU-T VCEG,
“Draft ITU-T Recommendation and Final Draft Inter-
natioanl Standard of Joint Video SpecificationITU-T Rec.
H264 | ISO/IEC 14496-10 AVC),” Doc. JVT-G050r], Mar. 2003,

[2] ISO/IEC JTC1, “Generic coding of Moving Pictures and
Associated Audio Information-Part 2 : Video,” ISQ/IEC
13818-2(MPEG-2), Nov., 1994.

[3] Cheng-Tie Chen and Andria Wong, “A Self-GoverningRate
Buffer Control Strategy for Pseudo constant Bit Rate Video
Coding,” IEEE Trans. on Circuits and Systems for Video
Tech., Vol.2, No.1, pp.50-59, Jan., 1993.

[4] Joel Zdepski, Dipankar Raychaudhuri, and Kuriacose Joseph,
“Statistically based Buffer Control Policies for Constant Rate
Transmission of Compressed Digital Video,” IEEE Trans.

[12] F. Pan, ZLi, K. Lim and G. Feng, “A Study of MPEG-4
rate control scheme and its improvements,” IEEE Trans.
Circuit Syst. Video Technol., Vol.13, pp.440-446, 2003.

(13] GM.Schuster, A K Katsggelos, “Fast and Efficient Mode and
Quantization Selection in the Rate Distortion Sense for H263",
VCIP, Proceeding of the SPIE, Vol.2727, No.2, March, 199%.

[14] Debargha Mukherjee, Sanjit K Mitra, “Combined Mode
Selection and Macroblock Quantization Step Adaptation for
the H.263 Video Encoder”, Proc. ICIP, 1994.

[15] Bo Xie and Wdnjun Zeng, “Sequence based Rate Control
for Constant Quality Video,” IEEE Image Processing, 2002.

[16] N. Ohta, “Packet Video,” Artech House, 1994.

[17] http://iphome.hhi.de/suehring/tml/

[18] G. M. Schuster and A. K. Katsggelos, “Fast and Efficient
Mode and Quantization Selection in the Rate Distortion
Sense for H.263", VCIP, Proceeding of the SPIE, Vol.2727,
No.2. March. 199%.



254 FEMLIES =2 B M13-BH H3=(20066)

o # 4
1980 &) T A7) 2D
19823 At thstel AAAN B e

. |
|

(H4h
1983\ ~19834d 2484 d+4
\ h 1991'd Pennsylvania FHhsr A Aks
FARL: GF 54, HIES A, U ' (¥hAh)
g Adz 19849~ At AREA A7 - AR AusR ws
ARl HE o] B4, GANY ¢ B, 627,

=8%4, VLSI/CAD



