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Abstract A novel rate model of standard quantization step size (8) for real-time rate control is proposed based on the
analysis of rate characteristic in video coding. By smoothing the 8 rate curve obtained offline, a look-up table of coding rate
is created first. A simple and effective rate control algorithm for real-time video is developed based on the look-up table.
Because the ¢ rate model is an accurate model without any adaptive parameter, the § model rate control will not suffer from
the impact of scene change. Our experiments show that the performance of § model rate control is much better than the
TMNS rate control. Comparing with the p domain rate control which also adopts an accurate coding rate mode!, the 6 model
rate control has lower computational complexity and offers significant advantages in hardware implementation.

Keywords video coding, coding rate model, quantization step size, rate control

B SR B RS, hTRERBEEE, AS
MR T —LETFTEIRBERLEUNRER
g XA R RSB R R T HIE R

1 5]

i

£ b 7 7 6 B 480 ke 95, 451 4 T AR B 3% A 6 A MR
BE MTRIAMBETREARRERAF KPR
o, BT R 40 . AR B W
RNBEFZROFMHTRARERETRHRD
B,

RERRNFREELMAATR, —2RE
BEETEIMARRER ZFESHESSEORE
FHEPB R B2 ETERREH, dR3ET

LW A :EK B RM¥KE S W H(60672099)
W7 B % :2005-10-14 ; % & B % : 2006-04-10

BULKOMAAETMEMMXR, K Q #BE,
—# QAT HFHARER, BEEL RS
BREERESH WA EREMNHE. H—%
QHE ARG BIHA+ WG, EH A RSB A
REMCUUERSDI TR ABRHESH RTERKE
BEERMERNOARR, EMNAUEEE b EH
WIS B A RN, KEERA MEEE, LR E
fH, P —RERRE g ERRERERN, 5

B—EEMA BXRA(1971~ ), B, 193 FRHARGKERFZ T LM AAAHTEXETERBIBREN L LIS L HR4L.

FEFRGARAAAREFRBEAARER . E-mail;yskyw® tom. com



842 o E R AR

F12%

i MPEG-2 #) TMS \MPEG-4 fj VM8 Al H. 263 + iy
TMNS Bl FRER BB A G A GHH, &3
RN B 37 SR A e, BR A B 2 2530 A R 2 G X DA 3
BEM, AT SH RS T M. RIS ~7] R
Tp BEERER ZENBARRERE,p HR
BHEWRES, HEH T p HRMEBERELRH
BHwmERARRGREERX, WM HE
H. 264/AVCE B Wi P4 3R 18] T &9 40 75 2%+ 66 B2
AZBRERM, ARG T -MFELRLSK
ORBERRE HTEEBETEMHEENS
BEERD, HARREAEHREMRBEE, Bk
ZGRNBERBAD, AAZER BLEYL 170
BIBER R HREERR, AT B H R R
VEEE, O RARENTERERENAERE,
EANEERBA RS, BEK S TEFLHR,

2 ETHRALELSK 0 NBEREER

2.1 oEBENEEHH
AT A, AR TE  ZE Be R BOE B IR L
BRI 74> #i ( Laplacian distribution) ", 3 #f % % BF iR
]
p(x) = ke 170" (1)
MTAKREEERT , a ELH 1, BHEERE
ERHA R

p(x) = 5t @)

SEXREER D(x) = |2 -2|,HP x F 245
ARBHERNRHRRY, WRAFKAEND,
AR AMRYEFE &K (Shannon) {5 B, RN RBTTH
BUNEEER N

R(D) = lb(Al—D) (3)

ZRARNY—-BAEFX  WERAFATR
FENEBALEKHEF. BERBUEKD Q;uw I
ERUABEREMEM T B, H 263 HTHRH v
{65 0.25;d I ZE L X 18 (dead zone) K/, H. 263
REBPERNIN L, FLBEEN,KEE
T%ﬁﬂﬂ

- (i+d+1)Q

D(Q) = 2jxp(x dx+226 j |2 - (i +d +w)Q|p(x)ds
=0 Giaye
4Q - (i+d+1)Q

:J’)txe'"dx+z J A|x_(,‘+d+w)0|e_hdx
° =0 (iiaye

‘e uo(o( (w l)e

1-e™ —d) %CT—e%)
4)

BRA)FARQG), BIANBERRALN

R(Q)=lb((l+e‘“o(AQ((w_—1)_e-Ag-d)+

1-e*
e ™1y !
==
0= Q. BEETRRN 0 KB, R

R(8) =1b((1 +e'“(0((";_—l)e: d) +

e -1y !
277 ) (6)
EREENE,R(6)T vl d RERHHM
XWEB R o RER MBEER K 0 MR,
UAERRBELR LB RBEXESR, #1m DCT
(discrete cosine transform) %% , &t 40551 7% 2 Wi 918
REFZETERRBOTE, REBHERT, B
B A T A0 BRI R O BN PR X 224 s, B
T 5=1/1260 = AQ = Q/s (7)
MERUT B/ FRE o fERRERFEN
0’ =2/M'=0=A0 = y2/06’Q ={20/0 (8)
RXEW ORENFELBAE K, BHEER
MR EERUZERE s, W& FEROEEHER
BN EBARERLLK 0 RBAIFELE
MEER NZBLERETFRTRARARLY
KQ#TRAMBIE, XRHBRTEEERK
B2 A SRR A T 2 BB 3 B R A TR B R,
B8 4t BT 6 7 53 25 30 R 5 Sk BT 6 e i A T B
BE, ’
2.2 FRYEREHEERN
R (6) At T 2400 58 U5 JIk W B b 307 4 76 B 1
BERMERTR, B FRIALRESERE T &
WEW, HEAEEEETREEIFHELTR, HE
B LR H D AR R BE R i R R R R 5 R
LRI, Bl mxd H. 263 #1838, 4K (6)
SR LT, W ERGBELMERELELE
MK, BHFAFRGHNOHEDRIERR, B E i
KWAMER B BREARHAEARNRE, XERF
EXBZABEENLEAR, HEFHRAKEE,
ERZKEBLRIEN, N FIERD St TIHRE 0
BEMBEERHZM LR E, B EAXRABRE
BHARERSEE REFHEERME,

=L
A




®EsH

BRRF ETRREARLLK 0 WBERRE 843

BEERRONRYE, MR /o RM. B
HEGHE /O BIBERRB——NUERR, T
LA 3C B RE A SR A R BE 176 T8 4k B9 B0 S AR k. dh
£o B 1 8/ T “Carphone” FFFITE R [F] 4 1 2% 1 Y
BUERM L,

20

0 03 06 . 09
e

B 1 “Carphone” FF5I7E 7 7 445 2% P ) J48 3 i 4%

Fig.1 Rate curves in different Encoders for “ Carphone”
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Fig.2 Relative error of rate with different coding parameters
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Tab.1 Average relative error of rate estimation with

different rate models
1 3. 2] p BB (Z: ¢:] TMN8 # &
Carphone 0.02 0.03 0.68
Foreman 0.023 0.059 0.5

Miss 0.028 0.056 0.16

%2 FRNERHDHWBKEITIRSE
Tab.2 Maximum relative error of rate estimation with
different rate models

B p BHE (2%} TMNS # %

Carphone 0.076 0.138 3.20
Foreman 0.099 0.298 5.20
Miss 0.038 0.162 0.69
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Tab.3 Comparison of PSNR performance with

different rate control algorithm
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