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A ¥ EE&HOR HMpde A2 vl oy AF7HA shve] MPEG HITIQ. 2EHE
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MPEG Hlt]e 2Ege] gFarie o8 tsatd Efde 54 2 Alojd g A&
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Multiplexing MPEG video streams using selective
buffering

Sangho Yoon * Myung-Kyun Kim - Jeong-Suk Heo
Schhol of Computer Engineering and Information Technology
<Abstract>
On ATM networks, MPEG video stream is transferred using CBR or VBR services. But,

because the MPEG video traffic varies greatly from time to time, it is very difficult to
transfer the MPEG siream efficiently without loss of transmission bandwidth. Until now,
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the study on the traffic analysis and control on a single MPEG video stream has been
done by many researchers, but the traffic analysis and control on a multiplexed traffic
of multiple MPEG video streams has not been studied by any researcher. This paper
proposes a multiplexing method to reduce the PCR and traffic variance of a multiplexed
traffic of multiple MPEG video streams. By reducing the PCR of the multiplexed traffic,
the multiplexed VBR f(raffic can be transferred efficiently with less loss of transmission
bandwidth.

1. A &
nzfe) BEAWUL A2 tg 548 HAe By, g¥EdA 1ES 875 ol &y
AolA-& AAdtojol §rk ol d WellA LHeE AuAEd e AA CBR (Constant
Bit Rate), VBR (Variable Bit Rate), ABR (Available Bir Rate) A]8]& Fo] gled), ol
FollA VBR Aul2 Byl AHelzl 73 ol AAolrk. CBR Aulal A9of Huj
A %5 (Peak Cell Rate)® HAES @93lal, ABR AH]AQ] A fole d=9 2 Add
< HgoR 3 o A EF Ao 7IRE ol &ste AHg dREry L, VBR
Au)ze] Ag By g or EdS A3 oFE ¢ g7 Wi ol &
€3¢ WgE g9 dndFe EA4%A g Y ddd g9E 89 dudEe
VBR E#¥& Ho HELEZ didHg dEste A 4% @9 WA (Resource
Reservation scheme) & AM&3lH o), v o W& AAN AE nAY -
ot Hu ALEo mel HygEE Gy wid ugEe dulE xadd. gk
°]2]dk VBR Auj& Edg.g HAARoR Hd3Hs dodFe] §48 S ¢ e
Fo] A2 We AFAEd o AAFHL Al T 8L W% AFY mde o3
AE5E EHegs «dF3ld vg 93 g4& B8 dag fdEe dggoezn g4y
Z 3uE Fola HAAeR AFIEE A} [12] olefd dHdE APY Rd2 g
T | NGE-S A3 dFste 3w Al A4, e A &4 sEHAE
; gl & 5 Q). o] RdoA= g% o8 93] NLMS9
RLS ¥H duHFEH &2 HFAF7]7F AEHEY, o8 dudsd A4 #i3 odF
kel oA 5 Histet] HAA G FAE FE dF3te dagl el
@A ATMYA MPEG vl e 2EYL CBR Muj2 EE VBR A B|2E o] &3ty
ATt CBR AU 28 o] &3le] AFT Ag-ole dgE du|7l @ol Be dFage
VBR AMH|2& o] &3t Fetz wWie] dis] d43ta ot ejy VBR Auj~9 A
§- Alte] @& EdfE e spgoR s AF i g&8H R ALY gHde
2 g olg¥rl, MPEG B2 2EYE VBR AMu|=E o|gdd A%ty s, 7
o] MPEG 2Ego| digt Egd SAdd didh £4 2 =9 Aojo g3 d+5L& go
A AA L, A F7A o] MPEG ¥l0 . 2EHe] HE|ZAME 58 2egEdydd
o] thek 54 2 EdY Aojd A A7 /e, vhge] MPEG wtjo AEJ o]
HE|ZEME Fa el Zaaso] ATMY ge] @ o, HE|EHUAM &8 2EY o
Al 7B AR Edy 548 714 otk olH e ey sh4o] F4E ATMYlA Y
EE4Q g E g9 oYz, 4 MPEG vlg$ 2532 [ P, BY A 7} 2y 9
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o2 FAH =Y, MPEG ¢5 dnulEe AN 2y a2 e 1> P> B ¢28 A
ot wEtA Zb urle 2ERE FEEY2E u] 7lEde [ o] AAA GEE 39
dE| e e £3 2EY9 PCRL £0]E Aolth & AfdMe 7zt 98 2EYH s
o] WY& T3 o] HHEE ol &3d "oy A9 HuPste &¥ 2EY PCRE £9
T UHE Agtat olFA ATMZe ]lese HEEd4d 28 2EY9 PCRE €9
o828 ATM %& F v E&422 di9% 3 glo] EY AdE & + drh

244 o9 18-E 7HR AY9E HEHE olgd HEEEA T2 4 ol ol &d
NEZ QPY 2l W3lo] 7|t 3dAME B m=RoA Aste A9y uiuE
HEE YA F2E o] HWEEYA duFdl il 71&dty, 4dod s Algdol g
bl Aot duFY A4S AFEY vA gz 5HME AE 2 gE dFo
3l 7 &3,

2. 493 BHE ol §¢ D E A

MPEG HHe 2EQE 5944 Azh 374 B olgsta ¢Eale] THHE I,
P, Bol Al 714 Zelges TAHEE, 1% 2neiEe] B4 mege Ve 1> P >
B o2 Atk 7hAAQl 54 2= tere] MPEG Wtle. AEge] WEEGNE i)
e B ase] ATMY 9% B v, WEZUA ) 29 25Y oA 7PaAQ By =
48 74 Aot oled BEaEs shage] F4E ATMBAY E&H WL @y
& oHgT, WE SN 58 2599 ¥4 2 PCRE F017] Hal, ¥ A7AAE
7 Qg 220 dhiel wHE 2= WelEYNS olgshsd 1 F2E (29 106 e
3l
AdH Wue BESaE 72 Qe shiae) wys WelEdA 183 MPEG
59 WEEAYE Aojalr] g FnelEe FAsE Aoy FHET AoE
MPEG 98] 2E#9] A4 A% Ao 3 oA vhe nuls A9 me) x3stel &
TAAL APAA HUE A$E vaste HA] £8 2EYe %) HolA e wor
A58 F WA olFe) YA ZhAES A glol A WA xS we Asan.

|_Buffer

(29 1] 93 visyg e E9XE o83 di9d AP 1Y
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(29 11& 2 =24 Adss 493 MY eSS NGE 498 2o 4
g Ay FAEeITh AWH Ny Ve BAMY £Y 2E@e ¥ MPEG AEY
o PR PORE GBADL8A dlFel GIRA YYAZL ARY 2EE 5T
VBR Aula H9% 3% 9ueZe 4%e U9 9 5 U Aer Azan, Ay
453 NEFANS 20 2Ede 4SS ol Hn AAEIE WA
£g zael 0 TU FAY LS ASUL AYY REE 42E GBS oA

o ATM B3 AgAeel WA o) UGES FYAT Bg mAQ HE Aol 2 =
EH?M AR AEFE MY Azl TIF R oW, 1 Ao|wFe] BjeFo] ul
b AR, dRE duth gow 3 Aonde 4 £dol WARAY i Rrke] M
ez oA Atk A ool FALLT RAF Yol 2 WA wve FE £
F QA Ao B AT AUy uuy dEEGNE Y 2EYY) PCR D MRS B
QoA &g golshA Hn VLT NYEHE FolA wrh,

3. 9g &9y dadds

7y Y48 MPEG 2EHE 999 Alztel d$& VAR 4 vk 2eid dg Ajzhe] =
Fate A &40 gy uie B =FdAe 4 MPEGSY dé A3 Alkg 7 =
Aol AF Aztel m=#@cian PR, MPEG ML 2E®E GOP (Group Of
Pictures)?] @A&o2 FA4Ha, 72 GOPE [, P, B Zedy dfoz 48, GOPY
AlEEE ZlE el 1 ﬁaﬂ"‘oﬁ' AlAFea, el B ZeQdd P ZEJERE 48
R Z gz AU ﬂ\%—% o 749, B ZHUdS 1 o P =y
dosfE NG gL AF& i TAHA [ ZHlel wiE 2 Asvk 2ol ae
oe A2l MPEG HHS. 2E¥ ] BEEYAE W, 7hestd [ ZadEel AR &
EE 3td HEEYA 29 2Ege] PCRe| olgi B¢ E#fd] slyio] FoEA
t}

Hit

01

B ERelA A 5}% Aoy WAy deEdaae deEEds dngFe 74 dF
MPEG 2E¥o| AgS ANG w, @4 Afsta e [ 2] 9 o =8y &
A AEde 1 EEEﬂ%’J—ﬂ T& W23, @A dFet e 1 2dde] #7 o e
HowkgE AEea, @4 ddstn e [ =Y g o i@ A ZAdE LHJM] A7
dted &z AlNE AAANA £8 2EF 0] HolAEE o Frh T s o] F9)
ZYEe A WA 2d H& wep a2 ALEA 54‘4 deEAY dufFea Al

48 7lze [& 119 2o
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(% 1] daa]Fe] A8 &0

GOP # GOPE A4sted dd A
7y % 9 [ 2y A A9 Wy
7 t Al I ZE e A5 HSE
N,
N
1 t o+ 1 M [ 2EYgs AgSA
Ve | s e
New, ¢ Az ME YHHE WS NS
e t A7bel ME Y E FE£E 9
’ A%

el A AE AR vpAVIA R ARE MPEG 8] A4S MAE drld B =8
Al ARbste 2AEd 4uvSE RS A4 I 2Hde dbste 498 F& A
37] 9 &to 7Jr o] A I Zeds AF3NL deA ol dAE dotof 3te=d o) ¢
¢ FueEe (29 208 2o AU Fe dA 489 171 Zede ddsta gle
oldA & &r] AF W, 27 g 00lx, 7 @9 Azteic} 1 Y Fobsba, 2 gk
o] GOP 7t HW tA 022 Ho. wela F; 7t 00 HWE [ Zeds A$3ta gla, ok

d U oobd mEdE HEEa e AEE UEbdY AU E ZeEd ALg 12
Gor = 48 1 9 cop A7)oith. 7z} ]l=e disl] F; gho]l FEAH @A t AlztAA 9] I
ZH YL AL e dFY =Nl e F; 709 489 At Ha oL =y A
FAZE 1A [ ZHYE AFste 49489 ¢ N, B FoF (Gor-1)Y 9" 7}
|fh

—;

s
A

(29 2] s H5( F; ) W73 =30

Ni& 7% 23 ob@d7bA 4oz N, & FEta, 84 A% AT 49
AUE Nol N RT 2 Aoe vl Agstd g 2 Alzlel Adsta, N
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o] Nl Hth 2 Zgol= vta ddshi g old ez &9 2EYe PCR %
EQFe) 7bAgg AT @A d5E AAE el 24 ﬂ%%iﬁ%ﬂEl{¥§
A AFAY, ARE wugsAy, 2 dre A% AP oo se 3
$7F Qg F slth ol| & Adahe Aa4~rN@+48ﬂ I =
& Adshe 8 F L, 283 4 A5 AN Qe F Newof we} A
(2" 3l o] f9Eel des ANT Ao dEREgY Ao dues v
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(29 3] BEZ43 Ao ¢ae

b

CAdds

B doAE Add AdE MY 2
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Ak YurHQ WHEFANE o4

g 2E@W A8y w¥yg PEEay

EEdAMe) bl e EHAME vlasA 37}
i Matlab 528 AM83ta, 998 MPEG WYL
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o] A HYo=2N Add dnedFe] Heg WA oE (18 4E Ygge=
& MPEG-1°0.2 Az ‘ozt 007" welge Ege nejFu gich dA vde
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F 105719 Zedog P gt
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2 29l 7% Fted 5719 fdHol AR HAFE FAG B i =2y AR
(29 6]o Yebd slch [ 3liAAd 579 48 FolAl 20e Zaqd Al 1o d4&
A Eka, vz 3709 482 Zgq) A7t 20 ASE Al AT [ 6loA HeE A
Ay Agd BEEYA Y L& HFeo U &AM &™) vls oF 30% A% PCR
Tad HoFEd.

[E 3] 99 Ay/gaeFel s wdd Az

HE U E (98 Inteival | HAHE Alzk
i 1 {
2 { 2
3 2 2
4 2 3
5 2 3

600

500 [t

400 |+

2 500 pif
9 s

200

109

R R e R - S AT S T S-S ST B SRS STy B U SRR SRNNT S -
- - 2 2 ¥ & &4 & & & M o®momo s oWmoF oYY 99

ATM #olA MPEG Rt} 223 728 AA7 Afo] a75E B8 CBR ®
T VBR AMu|2E ol &dte] HFatm i) a2l Ajgtell wat u$ AMHo s Wshe
E9Y 549 uio] g Ee Yng FolvAN §&FHoR AFdE AL d$ ogy 7
w7k el MPEG HlH e 2ERe] iy 54 B4 9 Aojo] uidt d+ts #e o
FAE 98 olFojH AW, the] MPEG WY AEYo| trEslz)d o9& tese
Efga it 54 2 o] Wy dA3rt ol RoAA] gUrt B =FdqAME 49
MPEG §i"e] %8718 &3] ddol 8 A9, &7 vr]e 2E79 PCR % E#y 9
ZIHAEE £ 7 U W AElgd. ol & s 7t MPEG AEe e g
742, 8% ZHfo o] vE ol&3le] HdYyHoz wAHFToEN 8 2EHY
PCRE #aAlZith B dFdre A9z oy dFare F2E Helil o]F o438

ft
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B Aol gmelFl dal slesn, Aty 493 wHd gFHE olgan
PCR 2 /iAol gagel we 495718 5 dZo] folal d%71s AW 2
E4 clfslo] VBR Mg @ A4 ¥ 9 o 498 Ne $9 5 sl

=
Aol stk & =EolM Atd BEsty] 2 e Ao dnFe e AEdoa
& %3l PCRo| #H&shal E2jge] 7hide] Zadte e HYo2A HAT 5 glio.
Algeloldl A3 g dgo] FAo] AEE& MAT Bgole oF 40%e] PCRO| A2 E
st en, thepel Aol Ao Azte] Mg AR Fgols o 30%9 PCRY A4 &
23

FF dAe 2AEY GaF Agdste A AFE 1 7 Bt WY sdon,
Hrh g& By E4be 98 & wHE Agste wege 4% o, e A0 E
o) Eatge] ARBAE FFHE Aojw, GOPZF M2 e 3§49 2AEY ¢z
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