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ABSTRACT

Multimedia data services have been widely developed with the recent progression of the Internet
technology. Multimedia services, especially, must guarantee Quality of Service with restricted environment
resources. The abrupt increase of transmission quanta, so called burst, and the number of client that access
multimedia server, with limited network bandwidth will demage the quality of service and the utilization of
network resource. Smoothing techniques can reduce the burst of a variable bit rate stream by transmitting data
at a series of fixed rates. In this paper, we present a new smoothing algorithm using MPEG's characteristics
in transmitting stored video data with VBR. The smoothing algorithm we present will be verified with
assorted existing techniques in diverse environments.

1. A&

QEjUle] AL x7ldle &3] & HXAE 4 dEjn|tio] dlolE AEYS AR A9 H&F
olel7l F2 HEHA 2 HIdle &3] ol #YE A3 45 FeEZ £4 VOD AHq|
& gejr|te] golg Aol ther oyt FuiEd AFETH13). o]t 5 rledde ZddF vE
A Z&AQ) HEYo] AMulze] tigh Ayt g 47} 473% CBR(Constant Bit Rate)7 Z#UF 1|
3] JPH2 Yk EZ7} & VBR(Variable Bit Rate)e] 1tk VBR

WL CBREPHY) vis) U3 vidle 3449 BA
meb ozt g0l e Al Yot WrE

* 339 - Fouistn ARAILES Y R EEAS 12002, 7. 1L
A3 FAUsE FFEHITY YA AAMEE : 2002. 8. 3.

g3 g ARHETSS ag



1028 FERAFEHEXEHFTES HLE "2002. 8, Vol 3, No. 8, August

Busst), 5 53 Z# o] the YR =Y
3 HESTE AURA B A7t #AE e HolH
AEANE QoS(Quality of Service)E HZ3}7]7}
o]dt}. E3 VOD Mg} FEOAE Alelole §
7} oPde] WESAZE EASIZE VOD AN
og] YEHIE T3 FHo|JEZ HlYe 2EY
£ A A9 QosE EAdY] fsiMe WEH
3 AojM H4E (Transmission Rate)o] AR o}
o A dAzke] HaslEojor gt ey FEW|
tjo] MEIAE o] 83hks AMEAIY] 7} A8l BA
o) Seuct BE £52 Z7iHD oM YIEY
3 E&:;(Congestion), A (Delay), AE{(Jitter), 1]
I 3 E£d(Packet loss)Z A3t QoSE EA3L
7} 0@tk 1 2 eE VBR Fel9] Hite 9|
HE A4 o ZeloldEY oA APEES
(Underflow)9} 2 B}Z2-(Overflow)7} LASIA) ¢
E ¥velN AEES AN HT dAEER ¥
Eujtio] glojg, 53] Ht]e AEG(Video Stream)
< Hlls 259 7o) ALFHATHS]

71E 2% 2nEe Y W92 AFES
A¥3l7) W7ol Mulel CPU 283 =(Overhead)7}
Po] TG, Felo|AES] o HFH S CPU
LWE=s) F7lE0] QoSE HAEIITL oE itk
B =52 7I1E 259 gueFe ddE A
A3 MPEGY E4& o]83td AL&FHQ 279
AnFEL Agtsta Az BREY 45 VIE &
79 duEs va B4 & =89 74
< ey 2. 23dAMe #REAT, 3RMe
MPEGS] EA4& A3l 4ol e AL 27

Smoothing |
Algorithm

.........................................

Server

m

TelEe FledT, SPINE APARE Fled
27 6oldE 2T 2 &% AT BAZ 7|
2t

iy S

2. ¥4 a7
2.1 259 7149 o719 A

287 JIYe 45 vt 2EYY ZHYY
HESF, Zelo|dEe] HH 7], Jgla WEHIA
A ML 2EQe] HEE U AEES 7o
Z QoS7t ¥AE + JI=% AFES 2= 7]
Holtk. (2§ 1] VOD AEY Af T2O|T8).

AMue] Hite 2EYS 249 w4 ¢45d
AT HESTL &R g HEH 3§
7 gL AW HHd Agdr. o AFY &
LYEFL Fo|AEY HHA JHEZF9 o
FZ97 QA 4EE ASES AN, oF
AuE AYE FHEE vz AFH Sl HY
L 2EYE ZelollEdA APt

| CMent Player CBR
buffer (decoder) video /'

:
....................................................

Client

[O 1] VOD AER B X
(Fig. 1] The VOD stream transmission architecture



MPEG T4 Aul=E 948 2&4 A$E 22 dnF 1029

2.2 259 7149 43

(28 215 &A%Y 714e dojthe]. X&& A
2 & ZH99 8 Jujdy YEL wHH HE
FE oujsin, = A TS gl Ve
APZZ S AANOE QoSE BAT & d& A%
& ZoA Hx A4Eolth F, AN AdHE=
o AAMECG AL A$ET TP BPTE,
ZelolQlEdA AYE2 97} BAElY] QoSS BA
3A 2ad Ve LUEES AANSE QosE
BAY 4 Qe A4E ZolM Hu WEEolth 3
Aulelr eBZES FAMRYG & HAEEE T
Qe BATHY, ZEolAEGN HBSE S} B
o] QoSE BAEA ATk bE FOAE WY
azleltk Vgt VimAtel & QoSE BAdE 99
& AP QA (Constraint region)o|ekn o AR
7L o] 49 velM A4EL Aot

A1), AR 281 AG)L (18 218 4oz
AT A0 fe idA ZYYY HESFE
oJuldie, V)& 058 tHA7IAS] ZedSolA
Ay vESold AUTES AALNS dujdc. A
@ AMAN ZoldES] HY Arib)E PF
HEZS AAMOD AR)e AF dY = QoS

A} RAEE HEES Gulsel ot @ WA A
o A48% Uehatk

2.3 7I& 259 <Y F

71& AF® ¢awZe MVBA, CBA, MCBA,
RCBS, ON-OFF Z@@ PCRTT £o2 RERE¥T
[12.

{1) MVBA(Minimum Variability Bandwidth
Allocation)

gaZe] Mald ¢ AEE WIHgS HAgs
duEoloH2][3]. thE(Bandwidth)o] F7} %
ZAaEe A4S gug 8gE 5 vde g4
o W3z We A& HAshe dneFol
th. dY9Ee] Wiyt F& HYe 2EFAAN £
3 E4S 7HAL Stk

frorr

(2) CBA (Critical Bandwidth Allocation)

HeEo] 37k B AEE] A7 458 H
£330 g Fo] Fad P AEE HsEe 3
&8s ga2|Foltol o] daFL Wy o

&80l ¢ 5A| ok

V() = ?;,‘Ofl- W)
VB(D=V(H+b 2
V(< ?;Oc,-s VE() (3)

sSiig

v(t)

Constraint region

L J

FRAME NUMBER

(O8 2] B&E == 1E
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1032 BEAFHEEHFLE HC3E "2002. 8, Vol. 3., No. 8, August

A AES v 1 ZH YL te 2y 533
o2 o] 7Fsditt d&4HE ZHYSS 1 =y
deg FES el FRE GOPGroup of
Picures)2} gt} MPEGY] GOP gl 7|2Aog
[2¥ 319 2& ¥ el

4. A<k <37

alx

279 FuPFL 7M HESE 1A whe
2ERYS Mzt ZEolEdA A4¥ W QoS
HAse dxE|Folth MVBAL H$E Wi
22 3= 54 /AT QAo F, g9=) F7}
g A% MM3] FAAA s SejoldEs) @
€ MY 2EYY Hag 99 Fu ggE9
ZeE 3¢ M8 ZaAAA HYL A W

2 s A9 Fasse LudBoln. Aot
H MVBAG (Minimum Variability Bandwidth
Allocation with GOP of Pictures)2 7]&¢] MVBA
& HFoR GOPUSIZ HEE WIS 2usk] A
#e] CPU 2HEA=E Zole B9 Mt 2E]
9 A ASEL APIE 5T TE Que)E
olc.

4.1 MVBAG ¢x8&

AgtE MVBAGS 9 @9jz ~29e g
34 93 MPEGS] B4& 133l GOPUSIE X
98 & Y=F 7]E9 MVBAL Hyshs 549
Hd) dgFo] ARE B9E 1Y YueEolch
A¢E MVBAG ¢1glge ZaloldErt g o
REL dF B ¥ A4E HTL HaT 3o

PROCEDURE MVBAG ()
Initialize queue TB and T
REPEAT

(2) IF Cmax < V(1) then
(3)  REPEAT

(5) Cmax = Constraint Bandwidth
(6) UNTIL empty (first(TB))

(7) delete (first(T))

(8) ELSE IF Cmin > VB(t) then
(9) REPEAT

(10)  output (Cmin), delete (first(T))
(11)  Cmin = V{firsi(T))

(12) UNTIL empty (firsi(T))
(13) delete (first(TB))
END IF

(15) insert(TB, t)

(17) insert(T, t)

(18) UNTIL t = M
END PRCEDURE

(1) increase t, Cmax = V(first(TB)), Cmin

(4) output (Cmax), delete (first(TB))

(14) maintaining TB whose time is the convex lower bound of VB(t)

(16) maintaining T whose time is the concave upper bound of V(1)

= W(firs(T))

[J& 4] MVBAG QITI2IE
[Fig. 4] MVBAG algorithm



(a) Cmax < V(1)

1033

(b) Cmin > VB(1)

[O8 5] HHEZLe SHEZLE NG| 617 fiol H&ES TAble UX
[Fig. 5] The control process of transmission rate for protecting underflow, overflow
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Video Source Nu;_nr;b::lre of Avg BPF L(%yléi’)l‘ (Mlgl])y}t;elg GOP pattern Resolution
YupgiGirl 211999 21.12 261.87 135
LE NOZZE DI FIGARO 179684 18.62 254.12 1.62
Galaxy Express 99063 15.75 192.62 0.67
Star Wars 11997 335 367.37 0.5 IBBPBBPBBPBBPBB 352%240
Jurrassic Park 70001 15.75 286.62 0.75
Music Video 6599 72.37 220.62 58.37
News 22409 105 2937 275
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