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Abstract

The rate control is very important to solve the
difficulties
through channel and to improve video quality. It is
very important to point out that the amount of output
bit obtained the encoding process using rate controller
brings many problems on the transmission of channels
and furthermore output bitstream decoded affects
directly on the visual quality of displayed subject.

In this paper, the effective rate control algorithm by
rate-distortion modeling using MPEG-4 encoder is
proposed. The proposed rate control has applied
different weighting by VOP prediction type and even
in the same VOP prediction type, the predicted
Through these bit
minimization of distortion can be

arising from bit-rate on transmission

reference allocates more Dbit.
allocation the
achieved preventing propagation of quantization error.
The amount of saved bitstream obtained by the
proposed algorithm in this thesis is allocated to I-VOP
using region of interest(ROI) selective enhancement on

the next GOV encoding process and this process
brought the improvement of visual quality.

Keywords : MPEG-4, rate control, ROI
LA 2
A4 B33l HES AMA7IHE BasA §34
w#e] AtxAg UHZATIY B3 7t A4

$22 RF7) ANA AL Se FAg setolet
Zagee AU MES A4S ol 88 PEEA
YA M E % Ade 58 A4 APHY I
& A, $48 NEDe] BEsAds Had 4HH

2056

: scottie@ece.hanyang.ac.kr

el 43g nlA7] W we FRF FAlelth
71E9 dFEHo L HEE A7 W HIwe
A F 7IAE Yyojzith O HESH dFd o

EAAA A S Fotd BT RIS ol 83te F

FA 3 @ vELY JFo Uit BAE AL FF
o] g5t Aol Do WS 2dd 9
8 AldE ¥z FHrEHE AHSSEE AAL BRI
| Agshy 2AtgE Zd9g ol &3lmz e |
Eggo] Ertssdich. a9 vz Q9 #2
FAs detvlelE A7) dd e RE
F=tst mEbelele) 2] vELH dFE AN
v &g4g iz ste 43 sevge 23& 4
At waA AAZ BEsE Brls s &7 o
HE-89 Mg AAE 5 St

B =R ’VIPEG—4 53535718 o] &3
&3 TNy 2dyY e 53 HES AorIHE AL
sk Agd %.TLE]E% MPEG-491 4 AH&-E& o
2n33ld sy FI3EHE VOPY $A3 a9
ATE GOV FZE o83 HES Aorjfoz FHa
Bog EYoH HEFS AIANFAT. o] GOVY
o] VOPY <i&wyd o AZ oZ A E FI,
2o dEule ALRslE VOPolZtE AZtEolA o
A E33HE VOPY o 22 veZ dste] &zt
3 LAE 4 AERIHA 2319 Mg Hi3E
o FE& Fole HEE Aojr|Yeltt AUYB GOV
T2E o83 vES Aor|Hez Zart d HEH
2 e GOV {334 GOVUHe ZE VOPel %3t
gi}% ASslA =He I-VOPY 99 Mezez HE
Zte] AEHQ A 2 FoH FAYELE s

]

}

&

3
2

24

2

24

K3
1=

A

L

Bl E

o mtm

B

Fof HE
AH

p4

=EdHE DEME VOPMZ tE 71348
& ¥Fetel YA v 27 A @
e AASRon, MEsdE TdolA A



20038 S CHStMXIB5tS| G HZE

(X1
S

=03 HN26H RIS

otgl HIEE alol7|¥F VM8 HIES Aol7]He =
AYE Bt 4% HLE ZAFSIET VACdAME
2NYe B A By o e HEYLE
g A A S

II. GOVFZE 0|43 "ES Aoj7] Y

21 HEEF

HES Aeol7ie dAHE vEY %?10 Foj
e dAYgE HAUNAA 39 B4, & e
Botxg FAs} sHIriEY 331]%1%3 =4
& Az EE HELH 53 5 BES
of HAEF FAs RYvEE ALt fdAMe ¥4 4
VOoPH 2 ¥isle HEZE AAlstolof gt Ztzhe

E

39

T2 2

VOPH 2 st FHEZFS A1) Fstod AL
Hrh
Bit _rate Bit _rate
T, = I-vopr
! m“(“_N X,+N,,X,, 8x Picture _ rute' Jor
5% KpXi
Bit _rate Bit _rate
T = P-vor
4 maX{N N,K, X, " 8x Picture _rate’ 3o Sor
K, X,
Bit _rate Bit _rate
T, = - , = }.forB-VOP
s = max{ . N,K, X, 8xPicture_rate’ Jor
2T, X, A1)
4 VOPE A% 533t Bgel wEt ohE HEE 8%

WA =Hed, GOVUEY Ze oF 2IsE AMEsie
VOPY #(N), VOPE R 33 B3x=(K) Zgi vord
HEZZ M2 AeX)E nejste] HEE SFUA
Hrt

MPEGAIME AIZHE $24& WA HaiA o
& R33g AMEEL “H l, d&Fssdry HzE
VOPe] <atalezbe= d&853lEHE VOPY dsrl =
= E4& spoh “-}3}*1 WY vEDY EEsiA] 3
A G AFE e AHAE GOV H A ¢
HEE A7|ye] HasA drth

GOV e VOPFA I-VOPS 4Akst Ape
VOPd| A#fsmz 713 F43 g Zech wahi
I-VOPIl & ddl3 oz e HEE st 4dAs o
g HzspAAoRdCh ¢} Higl2 B-VOPE &5 35
gol Ax zydoz ALEHA @7l Wi ddHeoz

2 F8EE ZAe

EF GOVUHA e «g5333 B4
P-VOP9} A& AHE 7Igoz ¢d #A
AR B33t s P-VOPY %2 vlErt dd=ojopt
A3t e.zte] ATE HAsAH F Uk

=]

= -

= o=
T

1.

w

=

£

she, 3

2057

GOvUel Yatst eape] AHE Histshr] HsfA
= darss) gys AES 7|Fos VOPHE Y&
Ve & T FEEHE stojoput BIstA] Hi9 53
ol Hx& ¥ 4 it

22 %49 d93 4 g3 71y

H g FAA GOVHe VOPER tE g
AgEte) REsE 2oAd An, e HEFINE
0.2dBe] PSNR#4olu}, 10%9] vl EZ A7} 7hssic) &
g A EE Jabo] wiel i) He w]Ede] YA}
A %7 Wi, A GOVE F-33lsle] 942 Ang o4
atejofut g

A GOV £38A Z4rd HEHTNFE of GOV 5%
Ao FrHoz vEE 9stA doh old Zad

Fitgel WEE g3 ezt HAE Hazstr] A
A I-VOPoll &ate]l HAl F49 A5 HxgAd
T ek Fad wdel HEEER, -VOPWHe RE
HazBge FUT BEES TEsts Aol ohvizt dd
dgel wet AFAE gYstd vEE e Y
AbgEt) ol EFA FHAAE FE FEY T 4
ANANBR ANFA £ F2 HEY FEE SAUTE
B4 o] &8 Zloz MY ulEGGd o F4F 3
ARds FUEE 5 Utk FHEA HES ¥ 9
o2 QCIF 449 4% 449 shedd Hxstn ;JE
7hR T x AE 5749 sagEgolr.

(b) foreman

(a) Stefan
28(Q2). QCIFEAS 99 99 9

Adg dGue F7HHQ METFS WA E S|

A dquant& AHE-ste] L HETZo] 7HE st

23 MES-9F 2d ole

Zzte) VOPEE ¥3d MEY HY 2HH=S
PEHE so] dojxE FAate, he FEA HYw
Prtst setolelE Fakrl AA AHgETh s s
PlEE MEEH 32 YL A Loixs] o

Foll, #33b 9@ Aoz AFAgpE oS VOP F&
g YA FUolE AR & FAEA I dlolER
3L 229 2k



00395 CHBIEXIZES| SIHSEEEHS HIBH HIS

bit _rate

Temain

=bit _rate, ., —bit _rate,,

. N bit _ratexN,_,,
bit _rate,,,, =bit _rate, , +—=————1 38 A(2)

Jframe _rate

H@)s} o] £xsto] oshH AHEH HEBT Fojx
MEZA & 94 HEZS WA BE HEFS A2
o, o VOPS] A3} Shevle A4kA) ol g o

24 FA3 devig AN
AelolE BFHFFE, ohe VOPE A8 a3t sehn)
HE 987 2e A(9)e olgste] A Uk

op_ = Exbulfer_state, 4 iivity\xVOP _ weighting,
bit/ frame
buffer _state = buffer _state,,, — output _bit

!/ MB _num 4@

total

~ T, x MB_num,,,,

F23 GeEmEE AN fsAE "R v
SN (buffer_state), BB Y F W EH ouput_bit), 21
Fostd VOPY {AUAR o7t &% Elactivity)E
71EoE AAE A B33 HE €5EE 39
HElE 7158y Yo, H53iE Jdd Yol #
od Yurrez WAEE HEZ] @olxzz o
VOP %23t stetule] A4bA] whed g

Aoz A@)ME T VOP F-E3HA] 7143
Ho o =78 Jehle] oj& Tl FHde Uais
He}olEl & AME 4 Ut

25 Agd MES AorjyY EF%
Ajetd HEE Aol7|HE Y29 2t

niflasization e aton Foramater
o Catculation

Quantization
Paramater
Calcuiation

2Y(2) AtH BES Aoy BE2x

Step® : HIEEY

AREE 71Fos VOPYE HE 7HEXE FolA HEE

2058

[igzgia=)

Step® : 99 M€y AP

GOVTZS E4& o]43 vHEedgoz 7rg uEYF
T I-VOP 49& A=siq std& N

Step® : HE&-9F 2d dolE

Ztzte] VOPE F2318le @olzl dAAE o439 R-D
249& o] Ed)

Step@ : ¥=+g detoig AL

AulolE" H|EE-oi3 2dE 7|wte g g VOP ¥
3.3l A}-8-E i3 gepoie s 3.

m 4384a%

E =52 QCIF #7119 (1) Mother and Daughter, (2)
Foreman, (3)News, 2|1 (4) Stepan JAHE Aletd H|
Eg Ao7IYB MPEG-4 VM8 HES Alojr|Hos 2
33ete] £gne NEZH A@/HA AL vmEy
=

A WA Agdne 471" 9atel GOV,
(D,3),@)+ 30=8Y, Q= 5= Ys Ridsle] o
ATE o] 83y, 22 ZYYe 99 A4y A
7IME FHE&se oA Roslsigo. EX MES
32kbps, 64kbps, 128kbps, 256kbps® IPP T+2& Z=E
F-agstget 253kA] )IHEE A VOPY ¥xtst we
nEE 7H5e & PSNRE #=§ 3817 984 I-VOP
E 5 HELY B%lEE =S A3

EMAA 2" v EFI H(2)AM PSNRE EAl3
At

flo ox o AN

H(1). AL A HS &Y viEF 5w

_gelibne

Tps ¥ 1Brs 28%ers

Targat ke el Zw | oo s | WD D | ZED D
News kz:+] fa ) e | ems D M | xR Em
Fowrmn | amD 478 e | ew | wm e | me

i o e e T R

e | nas s s e | wmm  wm | mm o
Average )

456 - 66518 &6 130D 1B0 B8 3%

E(2). ALE Aelrge] F=AE HT PSNR 45Hln

ChiE
s e 0] s 2y

ME Fomed| MES Pomsed| MEG4  Fooed | MBS Paosd

[T 22 3 | IM D | I IB | 4R 4B
Ren | 7B 7% | I® 20 | 3B @R | T 3@
Mtefnge | de e | BB B | 4B a0 | 4B 4B
Tsn | @5 25 | 3% BH | =@ Z0 | 27 BB
rep | 6 29 | 32 s | w38 | 3@ 3B




2003 HHSI™T

St=thel M2sH MiS

A
=

2oAy A AgE vES AoriHe HFHezr
0.2dB, o 053dBl AFAQ Ao FHYow, &
AE BEFL I o= glov) dRrE FaHAT

AN BoHYLe Ragg ANE ol&3hy] HsiA &
zEde F ¥ Hisgste d& Aok F WA R
A3e Agd vEE A7 ez QCIF 27)9 News
g4 90 ZaIGOV 3ME s FE3Ee & AR
oltlh. A GOVE 99 A9y g4dgyd 7|Hs A8 F
glemg VM HlsiA ZAE BEFE FHorl Afs
o std-e Ao Wyt gk 28y F HA GOVE A
GOVollA ol ANE AMgste g9 Hdyd 3 &
4 78S AHRslATh

| —#—MPEG-4 —®—Proposed

Proposed+ROI

28@). BEE A7y &9 HEF Al

PSNR
37.00
36.00 ,’u"r
5.00 [Rgee . L -
35.00 T e
34.00 e -
33.00 - N
’.h‘
22,00l sl
1 16 31 46 61 76
[—o—MPEG-4 ~a-Proposed Proposed+ROl]

2%(4). BIES Alol7]3] PSNR A5yl

2+ X3t metole
15
I R i
1 ["* {’; A ) {
9 pren vvvy'_‘!“vvv ‘_I‘_. — L4
i *““wWﬁﬁﬁ
5 - - —
3

1 16 31 46 61 76

[-+—MPEG—4 -#—Proposed __Proposed+ROl |

2E(G). BlES A/ ¥ depvlE W Hn

2059

=2

L .

v. 2

71&0 d7E HES Ao7|¥ P& FR HESE
o 7HEE £9 vESS 25| AsA FAE g
et HEEHE J2u9Q WazEE dy 2ydE
248 A3 =gy HdoA Aozt o] Fo At &R
T E53E o B 52 #34e BASY) AFH 2
£ 7= 233719 MPEG-49lA e GOV F2& o] &3}
o HEE Ao|dol drt.

A B =EdME MPEG-4 H337|E <|&s
4 GOV F&& °)&3l9 VOPER t& 7/5XE £
HEE A7|HE AU, dSF554] F43g
A7 AGEE AE H:FNRoH, 2L T #
AgE PSNRE ztoy 10%°]d &8 d|EHo| ZAd)
Re gAsigch T4E BEZS oS GOV R
34 I-VOPYl 49 AHdzog HEE ¥FFosA
FRA/NEY FAPLEE shHch B =g Agd
HES AoJ7]H-& GOV HdeA HH3E T3 A
48 A4 3dE Fusts YHeSE PSNRES Hz
05dBol Al H 02dBS] #A o] 7hestn, 7[ES
MPEG-4 H|E& A7z FAE PSNRAAME 10%
olde] ¥ nEY Zart Erh

PG A 2ol I-VOPY #Zd ¢35 VOPY
< ¥ FAE geEER e RAHERE E57 "ol
vebe F97 Atk olg HsiA RESA Edd I
o &7 "Helg AHEstd o] JhEsit

Ha=28
[1] Hwangjun Song, and C.-C. Jay Kuo, "Rate
control for low-bit-rate video via variable-encoding

frame rates”, IEEE Trans. Circuits Syst Video
Technol.,, vol. 11, pp. 512-521, Apr. 2001.

[21 K. Ramchandran, A. Ortega, and M. Vetterli, "Bit
allocation for dependent quantization with application to
multiresolution and MPEG video coder”, IEEE Trans.
Image Processing, vol. 3, pp. 533-545, Sept. 1994.

[3] Hung-Ju Lee and Ya-Qin Zhang, "Scalable rate
control for MPEG-4 Video”, IEEE Trans. Circuits
Syst. Video Technol., vol. 10, pp. 878-8%4, Sept. 2000.

{4] Jordi Ribas-Corbera and Shawmin Lei, “Rate
control in DCT video coding for low-delay
communications”, IEEE Trans. Circuits Syst. Video
Technol,, vol. 9, pp. 172-185, Feb. 1999.

[5] Siwei Ma, Wen Gao, and Yan Lu, “Rate control on
JVT standard”, Joint Video Team of ISO/IEC and
ITU-T the 4th Meeting, JVT-D030, Klangenfurt, 22-26
July, 2002.

[12]1 Z. Li, F. Pan, G. Feng, K. Lim X. Lin, and S.
Rahardja, "New rate control algorithm”, Joint Video
Team of ISO/IEC and ITU-T the 5th Meeting,
JVT-E024, Geneva, 9-17 Oct, 2002.

L
-

!

%



