X183 =VPHIEE FAHS=Y

HO5 =28 MoA M235 (2002.11)

DTS & o] &3
Eifqtﬂ

@y A4, 4 9

MPEG-4 ©|t]o] @ HAE
Al2Ho 3 A+

Ea

=1

s UiEE AR
e-mail : jmhan@os.korea.ac.kr

A Study on MPEG-4 Streaming System Using DTS
for QoS(Quality of Service)

Jong-Min Han*, Jin-Hwan Jeong, chuck Yoo
Dept. of Computer Science & Engineering, Korea University

2

2E)mc]o] due FetoldErt 83T HEm Yo HolH

(13
of

2EQg AEHoR AFsy] A AHET. A, AR

24 7% wadz J8 PEudel Ay HEWUe FRE 2dgdez Muz & £ A HUT. AT
Y ES S Aol LASE Packet Delay o o] Awvioja AgAcs d&Holn AFFT AAR Aol e HHR
A% e dyutel Auag AFsE AL vS 2. gehA, B =g s B2 Packet € WA

3ol

Packet Delay & Zol: #M3& A9hsioitt. MPEG-4 o4 QB A B AUAccess UninEel timyg ALE

E A5} DTS(Decoding Time Stamp)E 3235t} A ¥ Deadline threshold & 71& 22 Deadline ©] 7H¢ #E AU ¥
A4shs 2AF9 2udES o4& WPEG-4 Pltio] LEAEE ~EYoT)

1. AMB

HE7S @A HEo] AR ALERI}
Zyteld A HErte] AMujzo] dig 277t ZA
Solwrt. old 27E BA v|lgo ¢EE A 4
AR, A A, FAA4Y & dEIntoe] FRo) o
3 28l Au2E shsdkA s kAR, o¥
ggg stE dEugo] MudA AFEe diEe
HeEjut)o] dolHEL Ad A dd UzeEtr] HE
AN} 27 2AL FFEA7NEA ALFH0E AFHE
et olu] Ago] shsditl]. 2R UEHZ B
ol wEEitie] Muwjag  A4sr] HEAME
QoS(Quality of Service) +* Mol WHHojgt & ¢
Ach21
AR, JEY A oA F2 HAYSHE Packet Delay
9} Packet loss W) Auje]A HEUrjo] Mul~&
AgHog AT o} oFU3]. ol T2 £A
He AAs7) Gl MujoA wtie] QBIAE A
ALY S Z3 YA Packet T HA A4 35 Packet

A
S

Delay 2 Z0)& WiEE& AdIt

B =2 Aotsl= WhHE MPEG4 oA 5713
o] A}4 5= DTS[4][6](Decoding Time Stamp)& AH&-3H
A mtje] @BAE AU(Access UnityS 2] Deadline
threshold & T}, EDF(Earliest Deadline FirsE o] &
3le] mtjo] QB A E AU(Access Unit)E 2] Deadline ©]
HE ALY dAFste 2AEY ¢ndES oldste
Aot o] WL Felo|dEd LHI=E 7R
g3, quolA gaEg Algte] 744 WE QHAES
A M43 £OZ4 Continuous Media oA F &3
dA&FQ Y e AF MNu2=E AFTY F Ave &
o 9]ej7t Art.

B = 4L 989 2k 2 A= DIS & B
§els MPEG4 A4 tizo] =3 dis) 493,
Ao A= DTS ¢ EDF ¢ 18], Object Scheduling
< dusta, AEE 2EfY A2y 298 A
gttt e, 4 oM A8, 5 B FF A"E
=Ry

o

iz

1 o

1631



M 18 &l RBLXCIES

D08 =2% HM9H H235 (2002.11)

2. 8jg d¥

o] FoAlE= DTS ¢ EDF ®{3 MPEG-4 ujtio]
enzE 2889 e =&l ¢MA DTS
#88 MPEG-4 A28 tar] 2dd s s
As .

2.1. Systems Decoder Model 0] Cf &t &
Systems Decodcr Model (SDM)8] H4 532 g3
Zr} ol $4l FoAM A Fo] oA HHE B
]

H
st 29 u]x:/]o-] LB HAEL 719 F73 &4
AlA AEA HE eAE A58 F A &
S AAFT}. T3 Systems Decoder Model 2 timing
model ¥ buffer model & Xg&tn Urt old
thSAES Al Al gTh4).

24

N

Systems Decoder Model &

0 Demultiplexing ¥ data stream & A& F Y& <
B o) 2~
0 z}z}e] Elementary Stream © th3t &3 Ho|HE

decoding 3}7] $1% B o

0 ujtle] @ BAE decoder o] i3 SA
0 ZZ9 vdo] 2B AE gig 4= dHolHE
2] %t Composition Memory
Systems Decoder Model & [2% 1]3 2o}
DMF - m‘g-»' MII“W
- /Bﬁn} My |
//é"?}.ﬁ’““* |, [anpostio]
g | oot E N
— R IR Dmdng_L Capostor
+ 7| Bfr g
Decodng ||, | Gonrpositiar]
(orcrpidons \B&mn Do [y,

Dimdiglowr)

[Borernay Sreanbufce]

[Z¥ 1] Systems Decoder Model

Systems Decoder Model & Access Unit[3}17} i3} € of
o 2 HR YR Fr] #E AT AIHRIL
Brt =l=d 2 Fo szt DTS olch (2 1]90A
dzg v vtje] QB AE tjanz gAVE
bl DTS & ©]&3t}4].

Systems Decoder Model & 742 o+&3 ZoH[3]).

» Stream Multiplex Interface (SMI) - DMIF ¢}2] <1E{ 3 o]
2 AF

* SL-Packetized Stream (SPS) -

* Access Units (AU) - ES & B3l g, tyzgdd
FA4S 98 AR 2 5718E 9% A 99t

"o

« Decoding Buffer (DB) - AU & B.&3}= vl
* Elementary Streams (ES) - A8 3253 H]E AEH,

MPEG-4 ¥]|Fd 59 ¢zt tan 43 )3
» Elementary Stream Interface (ESI)
« Media Object Decoder - AU & Q#HoZ 3lo

Compositoin Unit & &7

» Composition Units (CU) - MPEG-4
i

+ Composition Memory (CM) - &4 2 {3l CUE B
&3}= w22, Random Access 7} 3] &

* Compositor— 4% 7]€& 7|22 CUE A

"l FEG oA voP o

3. 22 2E2Yy =24

3.1. DTS(Decoding Time Stamp)

Systems Decoding Model & X 31" MPEG-4 d| A ¥
7152 237 e DTS 9 CTS(Composition
Time Stamp)Z 4%8&*4[4][5]. DTS = A H(itter)1} Hl
Eg9 W3E g7] YA mto] dHolee o
a9 Aol %7132}2 g0} 7] YA ALgHT. o
A DTS & %F7] Y84 A Z doleE AFE +
Ae Fro] a2 # o 5‘7J° fzg BAz A
«16}1*1 Aoy 2)4). HE TS o Afole
MPEG-4 Ho]E| 9] A 4% tyzd £419 Kol
A A7l A AV 7 AU(Access unit)o] t]mZ™
Akl A F e AL Aol SolM A&
FE 947 34 AF Ao 39 o A ARE 7
Ze0] F7] A% ot

Arrival(AL})
Amivl(All) | DIS(AU)

lo

DTS (ALy)

My T L |
= available for
CIS@y  CIS(@Y) compasition

[Z% 2] Access Unit and Composition Unit

olx1d DTS & CTS F 7}9] Al AEE Alg3td
AHERE QIEIHol 2 AolA M HAH FIHE T
H g F Jdovt FeojdEe o= AHA L),
Aol A= Deadline threshold € 317 $13 AAlsk
o] A2 Z DTS ¢ o] &3t ol A& ot}

3.2. EDF(Earliest Deadline First) & 22| &

B =RoA Fusts EDF £ ¥t AR 2AF
% 71¥80] A" Ho|tH[7]{8]. MPEG-1, MPEG-4,
H263 3 & Hlge HolEe ZH & 7}% 2% 1
oo dolel [ THPel £4 =& F1, YR

1632



H 183 S=2AZH2IESE FHS=Y

HOS =28 H92 H23 (2002.11)

ZHYEL 7 T A Ay PBE
Deadline threshold o] w2} #}7l ~HA&EH-& 35
ot olal@ Mo 4R A% ~
ZPojdES] W& FEIHOE ALY £ U: oA
2 92 4 A% B =EANE DIS o4 7o

Deadline threshold% ojtje] B AE AU HE3)q
2AEHE A gl

3.3. Object Scheduling € T2| &

3] 7} mtjo] QHAEE 9 AU(Access Uni)E
FIFQ(First-in First-out)t} 2 Au]23&}A &4, tjad &
ol W2 AU Eo| Ao AL HA 0}7 ZItel =
AL AT 4 Aok weld, 7 mgel euAE
E9 AU 2| DTS & o] &3} Deadline threshold & 3
53, EDF & 2xe5& Fxste £33 248
duAES 211%0}@1:}.

Ze QBAEYNA AUES {ay ay, a5, ...} ol&T
7}Rs 0 ZF AUSE DTS {t,, t, 1, ...} ©}&1 &
Zh 2zl Aol ZeloldEe] Atele] RIT g r

o], gy 7}EL 2 & HA AA® Azke 0 ol 57,

ay 7b A% B F, a o] AfFHolop st AT
Deadline & t- t= /2 7} H& AZ7A 7b53Had
2] FE 4-t> 12 HYE 2,7t o]v) Umgd HHPA ¢l
oA WAk 28I a7t BE E F A @ ARS
golok &7 @& 1 ol - - 172 H7] Ao a ©)
Ag=ojop Bt} webA a; 2] Deadline threshold & 2,
0 o) "ehL > 24,440 AU 8 skip 3HAl 3, wb
HE <2440 o) AF3HA4 Do)

Server Client

Time

i
i
i
1
1

[Z¥ 3] Object Scheduling

[2% 31914 Time & Al2=% A|7HE el Al 9
He dAg =7 AlztEE Azbo] T1 o] "t} a'ln
AU 3+9) i}ol(Tl 3} T2)E DTS zbol7} ®r} (29 2]
o &2 DTS & AU %o EAIG o]f: oM
Sync Layer °ﬂ/\1 Header & A€ w, DTS g2 %o &
7] “11$°lﬂ}

B =EolA Al E‘iﬂ%% o}

239 [39 3]

#F Zol T e el erAEE 2AEY ¥ u
Ale] A% @ F9), AdlF o2 prsatol7t %L By
o] A4 B Fo] B2 A4}

3.4, ojClo] REHE AEZ|Y AAH Y MA

Object Scheduling @ 18}&S o] {3l MPEG4 o
oJH Y ALAF Bt Fsu lov BHuN)
o # F¢E &4 AYsE DMIF & AHg3e
dEn|to] Mg dA A et

3.4.1. Object Scheduling Manager T 7%
H Y9 O

Object Scheduling & Alojdl= H£-LS  Elementary
Stream & AU 2 313} A7l Sync Layer ¢ DMIF
Layer Alo] ol $] ] e},

MPEG-4 &% ZAlFol $X% Session Manager 9}
ObjectScheduling Message & 1 wron A% 288
g},

Elementary Streams

Elementary Stream Interface

~4 Session Manager

——————————

v Vv

Object Scheduling Manager

Sync Layer

I DMIE Anplication lntetfage

DMIF Layer

OMIF Network Interface

1

TransMux Streams

[L% 4] Object Scheduling Manager 7%

3.4.2.DMIF M 3=

Sync Layer = ZEg|% dojEe 5732 Ysto
Z} 9jtjo] 2] Elementary stream < SL A3} ~AEHo
E 2EE 71%E FYPFOI). Al2" tan g
o] §8t7] W&ol [2¥ 419 %] elementary Stream &
AU 2 #7318 ste T4 2AEHd 2§ Deadline
threshold & 26 Alzdo] & owd=71 daR
&=t
Delivery Layer & ujt]o] HolEE H4sl1n
EoA MuZFozg 14‘%5]‘_ 4 2E¥ES F4l8ky
Sessmn Manager o Al ¥gj=

3.5. 22l0[AE F=x

MPEG-4 3% AIZEgojel IMI1-2D
woz M HAchzg 5]

Eeololg 7]

1633



sl alas FA

=14

A dt
===

Xl 18 3]

i

s =2& M9 H25 (2002.11)

EFoldEE MBI FoM AFHE HolgHE F4
slod 2 BAE ¢jzr] ¥ (Object Decoder Buffer)ol
Aggch vag wHe volHst dA dgade] A
2= 7] 714 A4 =T HHE Synchronization Manager
o osjA Aztel MIAHIL ABAZLE wFae b
o= 229 lgel dadz dg Aot

Synchronization Managers= U@ AIZknltt Elo]m 7}
Fso] dA) A2T NS AL WAR
F, 844 dad woid AE delert ARAEE @
239 279 guvz 42 @ ¢ AED A0 @
o Ztzte] Omde dolHsl AgHE, el ga
9 A4 AL R Fo] Abgat AdEiHojx Al
vz 240l 8o

I User Interface

X

[ Presenter

Presentation Layer

)
L i i : i
Object Object Compression Layer
Decoder Decoder
A Elementary Stream Interface
L - ; 3
Sync Layer
r‘- -------------- Synchronization
Manager
< _____
[ Decoder Buifer I l Decoder Buffer |
A A DMIF Application Interface
— g R Y : 1
I DMIF Client Filter E Delivery Layer
1% 51 2eteldE F2
4. HE
A& dYFAME FFo] HE AL Ex= 4
A ¥ MPEG-4 Al29e 209t o9 ol
of QHAEZS SN ZAHH T 5 e

Az=gelt}, Ty WEHT oA LABE= Packet
Delay o 2]3] Au{elA wtjo] 2 BAES
o2 ~EY AMujx 7|7t o] P}

B =RdAME oz BALE s
eBAEL AU ¥EE DIS £ 18359
Deadline threshold & ©]%3&9] EDF €¢1g&F2 S&3
2#AEY PEL AAEGRT g Foad o
mtjo}] CHAEES WA ALFoZH AL} A

Edgoz d&3e Mo A4E ¥+ A

2
=

5. &F A=

Object Scheduling Manager & & A +3& Fol 3t} A
A olejgt FEL 7HsdA & MPEG4 decoder =
IMI o] Y&, o] & ol &3t WA AE 79

Beg 247t dojolel 44 AU, YR DMIF
78 22]3 Object Schedulng Manager ¢] F&L 31
45 24 ¢ AP0l

olee U] ATE QoS & FANEA el Al
L2 A dEjudo] Muj2E AF & F e Al
9 g olupx & oz Bl

1 79

[1] M.H. Vin, P. Goyal and Anshuman Goyal, “A Statistical
Admission Control Algorithm for Multimedia Servers,”
Proc. of the ACM Multimedia 94, pp33-40, Oct. 1994

[2] Hassn Shojania, Baochun Li, “Experiences with MPEG-4
Multimedia Streaming,” MM’01, Oct, 2001

[3] Special issue on real-time video services in multimedia
networks, IEEE Jon Selected Areas in Commun.,vol
15,Aug 1997

[4] ISO/IEC 14496-1 Information Technology Generic
Coding of Audio Visual Objects Part 1 : Systems

[5] P. Venkat Rangan, Sribari Sampath Kumar, and Sreerang

Rajan “ Continuity and Synchronization in MPEG”, IEEE

Journam on selected areas in communications, voll4,

NO.1., January 1996

ojF ¥, ol¥F, WAH,

=

45, «dE A DTS
&% MPEG4 AMA7|e] &, &4 FRH
5+3],2000d 49

H83E, o] &, I3, & d, “BAT YL A
F& A% AR 2AEF 7Y, A4 BE F4,
20003 44

[8] Sang H. Kang and Avideh Zakhor, "Packet scheduling

Algorithm for Wireless Video Streaming,” PV2002

[6

[Ret]

(7

[9] ISO/IEC  14496-6 PDAM 1 Information
Technology Very Low Bitrate Audio Visual
Coding Part 6 Delivery Multimedia Integration
Framework (DMIF)

1634



