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The QoS Filtering and Scalable Transmission Scheme of
MPEG Data to Adapt Network Bandwidth Variation

Woo-Jong Yoo*, Doo-Hyun Kim™ and Kwan-Jong Yoo

ABSTRACT

Although the proliferation of real-time multimedia services over the Internet might indicate its
successfulness in dealing with heterogeneous environments, it is obvious, on the other hand, that the
Internet now has to cope with a flood of multimedia data which consumes most of network communication
channels due to a great deal of video or audio streams. Therefore, for the purpose of an efficient and
appropriate utilization of network resources, it requires to develop and deploy a new scalable transmission
technique in consideration of respective network environment and individual clients computing power.
Also, we can eliminate the waste effects of storage device and data transmission overhead in that the
same video stream duplicated according to QoS.

The purpose of this paper is to develop a technology that can adjust the amount of data transmitted
as an MPEG video stream according to its given communication bandwidth, and a technique that can
reflect dynamic bandwidth while playing a video stream. For this purpose, we introduce a media scalable
media decomposer working on server side, and a scalable media composer working on a client side, and
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then propose a scalable-transmission method and a media sender and a media receiver in consideration
of dynamic QoS. Those methods proposed her can facilitate an effective use of network resources, and
provide multimedia MPEG video services in real-time with respect to individual client computing

environment.
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Aehe} E2& 5709 golojz YrAr] W&ol 7}
W § 3wl gro) WA g OIE HE AR
o] 83l MPEG ¥t 9 ~E-S 2783}
AF o #HBE g ¢ F oA 9aY
ok 517 mFofl el & =AYl vlE 28 H
= AlZbe]l 4A Hot wepr] B dFeA = ¥E
oM AlFH oz Eald MPEG vIti L& WEe o
ARREE Z2ayg 22uyldie g4 dee
A3 g HAEdch

nﬁtml

322 stAEY 7Y
3AEE 712 MPEG ¥lg 2 3d$ Aste
= T EE F uhg o] 839 & o]0} 83} y] g
2 FZ A3 A A E(Sequence, GOP,
Picture, Slice header)2 ¥ do]lHE 1h 8 A&
A gy 7.

Macroblocks

LSH rGOPH} PH ,SJICEHIBE b [ Cr ] ) SIIQ

Siasg
|
J
' |
s

‘ Slice.H W YEB Cb 0 oy \ SliceAHJ

|

l

i L
[ Joors] v

8 H :Sequence Header

GOPH :GOP{Group ofPicture) Header
PH Pcwure Header

Slce H :Slce Header

2ERo| 3R Iy 4

a8 7. MPEG H|C{2
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R 71 AEALE B HolEr} 2U A
FEo7 g Bt} o] ) BS2 B stela oha
PSS B P SHA G PR e
Y2 5ol P} o] RRo| Lo} Yooz BE
M@)o o) Bt HFBL

gare 4L 01%6}04 8¢ Holoig 87
CEEREEERECRENPREERSITE
G402 AP B7AA B, $ 524 DOT
% 8x8LET FALH B2 A Bt o]
25709 dlololz BUE F, Tl FABe) 7]
538 598 F509 M 2=
% 8le 9129 slo] Y& MPEG ¥l e ~E
% olgd sd 2 FEE dehdh

o, Jl-m
-111

[

ot Rz mlm

SEE WES ] ]
HICIR AEE%J RLC H SCAN' — Q' ¢

| butter | H A j
buffer rB "—y—l_; AC1, AC2 *
RLC L ©) AC3 ACS

L_

buffer FEJ — AClO-AC§3 J
A:F_layerl, B:F_layer2, C:F_ layer3 Sty
D:F_layerd, E:F_layer5

13 8. & Fg7|e =
(29 912 ¥d9 viYe 347 DCTEES ¢

o]ol3} F & ) Y& o]u X0} )3} Layerl, Layer3,

Layer3 Layerd

a2l 9. AxH 7ol w2t SYE X

tHHY olge

Layer4oll sl 23t 312 Wg =& vepdla 3l
flower.m2v]. & 714 Layerlo|& &
S DCYe 2 A HE F_layerl S B33 A& 9]
3l1, Layer3s DCeF ACIOlA ACS7HA & W &3
F 23538 A& 9v)sH, Layerde DCS AC1el
A ACOHAE BE3 F BEsie g 9n3ch
G4 Tl e} i ol Ao [
9]o A B vhe} o] Layer3 ol 9] d74& ol 83
o QoA Bt MU AE gte %ol o]
= TS}hfﬂ FAE QS Ao 2 BAzY. 19
), A ZElv|C]o] tlo]8 & B Layer39
e °Ji°ﬂ ula] gk 60%7F L4 SS 49
S 58 ¢ & AATE 5L [E Sl & #olojd g
d =717 YElY Y+, F layerl & A9 3 o} 2
gololEL 5y o7 Ao Erlesith wabA
F_layer2 o] 4] go)o] 5L o]H 9] FolojEg 3t
Uz Wgst F QA stol s, flower.m2v %4
9] 3% Layer32.Z A4 3t7] i = 4o &4
golo] =72l F_layerl(27%), F_layer2(5%), 21¢
i F_layer3(6%)& @& A7) 38% 712 A E
o2 34 43 HAAT AHE A& FY 7]
Hl&)] & Fg Felo|JdER £AFA o A%
AYE IS 5 UL S & F U HY o] F L9
A BYA7)(KB : Kilo Bytes)& WEbHTh

E 5. 2olo] ¥ mU3jof st Hig

39| Flower | Train | Station | DCT
QoS (2752 )1 (2750 )| ( 1996 ) ==
F_Layerl | 742 KB | 717 KB | 722 KB
(BT 27%)| (27 %) | (26 %) | (36 %)
F_Layer2 | 131 KB | 136 KB | 84 KB ACl-
(AT 6%)| 5 %) 5 %) (4 %) AC2
F_Layer3 | 190 KB | 199 KB | 114 KB | AC3-
(BT 7%) | (6 %) (7 %) (6 %) ACH
F_Layerd |1357 KB| 228 KB | 130 KB AC6-
(B 20%)| (50 %) 9 %) (7 %) ACS

F_Layer5 | 332 KB {1470 KB | 946 KB | AC10-
(B 40%)| (12 %) | (63 %) | (47 %) | AC63

DC

3.3 og} M8
331 324
MPEG BT A2EHE Muo X ZEleld Eol
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M ASSnA B Aol BA AE 2 g
Aol wet 3709 T layeret 5709 F_layere] &%
o7 AAE 15719 #olo] F shutE MHEA H
oh MBl A8 93] 2719 944A FAHNAM = o]
golojrt FHo g AAHHAT A Foll Qosv)
3}31H o] &5 4lol Wt Y golozt ol %
ol mABHA Hrh

g Y3l $41& FFste MM T layerst
F_layerE #o]oi3t & u), GOPYHE HA & 343
G E B golojol i EE ARE 23 U
e R ol g A g o] HlERg B 3k & MPEG
B2 E AEe 399 QoS mel Holo & o F
& Ao Ag"T) &3], A= AE F 3
ZHA G G Ee] A HY, /M ET UG E R
o & dolHE dAztez Aol 3oz AH
(Jitter} dl o] 8} ¢4 (Data Loss) 5°] 43 715
do] Qlth, o] 9} 2 A g-ol& FefolAEo) &5}
© QoS EUHZRE NZE QoS A F oz A
F50] oA Hed, oldf A =& QoS 3
e 2o golojz ol Fd & He 49 HolHE
A43HA Hol Kt dioly &4 2e ZAHE
AN Foll Arto g sjA3la He = S Eo
g2 238 5 A o

332 viel HE YA

HEGRE Mo ~A Y E vigje] 2879
o3 exeElel ez AR HolodH T
MPEG ol €] o} g A A gl d o) Rgs]o], A
H7F QoS wht A §g golof g Hed & USRS
T9ET H39 QoS A& Z9(Granularity)ol o
gt e AetdR #d Z7s 2|7t YL,
AlEg REHYR 2EY 9] ¢ 98 MPEG dle]
Bj9ko] F7] vl go] 1% & 23314 PAS B o
2 A HAuiAl e AgRFLE vAT Aoz g
o}

duk-E o 2 MPEG HolHE 23 A=+ 23
Yol 26 =g Ul ejelar dhte] GOPw 12 A=
TAa=o] ot whgh A, 22 FHUE QoS HMEE # ol
of Aol vk sttt 714 38H4, 47) GOP @9l 2
EAEE gAdstd Ho

E¥Eo 2848 98 3] GOPrY 12707} obd
97 e] Pz FAHR T layert g E&3td QoS

Meta-File Format

[0r 3[1_Pic #[p_Pic AB_Pic fGORH[1_Prc a]r_ric fB_Pic 4GOP #]1_Pic W]r_Pic fB_Pic Agrs] ... |

MPEG Bit Strcam 1, B,, B,, P, B, B, P,,B, B, I, B, B, P, B, B, P, B, B,1B,B,P,B,B,PBB,...

GOP | GOR2 GoP3
HMEEs NERE
vl [ stsTofa]s o]l
T ey 7 L e Q77
. - Vs
(1 1 1 |8 Ik 11 I8 B e L1 In[bAg. ]
= - 7

A

: o £/
P" PPy Py Py P[Py Py Py Poy Py PPy, Py Proye - P, z"u’m PP

p

% 10. HEFEE 44 W QoS HE

WHalol] 2-ggchy 7MY E A9, et R 44
He J 81 #oloizt o] Bol [18 10]9] YE
Utk Wl e gdes 470 GOP 992 L P,
B H3]9] Al Xol i3t F 4 (Offset)& A28l
At Agddle 54 g Fo] FR34 T layerl,
T layer2, T_layer3& W3 He)dl QoS3E e
HHE A4t S GOPRHE o Zo] 93
Hol QoSle g AHYeRE ey 53U F
z&te] [ fA vhg dEsoh 18 x, 99 R GOPH
By e Eo] QoS2E A3 ZHHULEE [9 P
HHE Afea, 13084 GOPHE = e ZFe] 94
SlE o] (9P a8y BAXNE v F A$dd. F
ZholAE= MW ZEE QoS WA E A o}
ool 49 $418 MPEG vt L dlojE & ¥
st Qo] wiE ~EJoE BYsA ®oh

Multicast} Unicast 71 & o] &3 7]&9
o]of3lE A3 Al=H e QoS g3tE Qlste
MY ERE $£AHE ZE fdary Feo|QE
7t HIoJEl & £A" £ Q3= Esta, e
RE Ao ME Z FAS et 2EYS
FAFgozN By A% ggEe g
F AT [ 119 WE Z3AH ¢ F A9 2
2, Mol AAE FeloldEEY QoS ARE ¢
4 9lar, Aul 23131 she HlE] e AEde] B =
ol A A e GOP @92 #lojod 9] ARE
3 UAE M s FEelJdES 4 BEE A
A telHE $A5A Fgozn Bxg 29
HE o3 5 gl

of % M

4. S 2EIIY

A 3l A A 2714 QoS HEIR 7IME



488 SRUEIDICIOES =2X M3A M55(2000. 10)

MEHoZE HEse A e AESE Hu AlE
gtetd Bok §%4 UA QoS wstel wet Hig
AR =E & 4 o] 27kA] WS F8E e
AA 2 FEIAT 5HE EEUIES I E g
o FH VRS w8 & 3ok

E83e wME Zed & 2FVIEE UA FHE
st HAE el F 28 HA DCT E&9
sk & =47 E Heet =4 Y & U
% 3td ZAEE A8t £33 3709 T layer
vhc} 570 €] F_layer7t A =] o] ¥ 1578¢] &l o] ojz}
B spo] AAHEH, of 157 o) Feig o)n]
o o] o] ojwF ARE ALREIL U=AE
AMEd g 2o

® T1F; ! Sequence Header, GOP Header,

I Picture Header, Slice Header, Macroblock, DC
® T2F; : P Picture Header, Slice Header, Macroblock, DC
® T3F'y . B Picture Header, Slice Header, Macroblock, DC
o T:Fz : DCT Coefficient 1 - 2
e TiF3 . DCT Coefficient 3 - 5
® T:F4s : DCT Coefficient 6 - 9
o T:F5 : DCT Coefficient 10 63

- i7F 10|98 : [ HA A9 DCT &
- 7} 20]@ : P HXdM 9 DCT
- i7} 3018 : B A A DCT

o
o,
I

B =Fo A A¢ke QOS UEH 7I'H& ¥}
$3] MPEG Software Simulation Group(MSSG)¢]
MPEG-2 ¥t} @ 8l]-& AH&-8ted A3 8t oH15-17].
A1g4 MPEG-2 HIT} & 2~ E %2 ad3.mv2, station.
m2v, trainm2v, 18] 31 flower.m2v T 2.2, o] & ¥
te 2EYL £3E 2 7 8¢ 27 £
g3 gel2 AE2ES 4 ¢ AT ol F
flower.m2v$} trainm2veE 1.43MbpsE Q12 ¥ o
AN, ol & TiF;~TsF-7HA 15709 A deld vl
v AAE A3 Ave [E 6] Zroh

[® 6] 285 &zt 24D E vrjo] 7
A 1gY Adol HR3 dlojg] s BT o)
YE MPEG-2 ¥itje. ~E 2] do]y oo tidt
RS et Ao g TFE ishjel X7 &4l
wo} 22 goloEg A BAY F ThFe v
<7 2o

T:F+ = T.F,

E 6. MPEG-20| S%% QoS ZEZg HEE

-

2t

B ol§ ¢ flowerm2v, A7 : 2752 KB

T_layer T _layerl | T_ layer2 | T_layer3
F_layer (Igx) | ,p="A) | LPBHA)
F_layerl 94 KB 322 KB 742 KB
(DC Only) 4 %) (12 %) (27 %)
F_layer2 190 KB | 445 KB 873 KB
(DC, AC1-AC2)| (7 %) (16 %) (32 %)
F_layer3 288 KB | 609 KB | 1,063 KB
(DC, AC1-AC5)| (11 %) (22 %) (38 %)
F_layerd 749 KB | 1,666 KB | 2,420 KB
(DC, AC1-ACY) | (27 %) (61 %) (88 %)
F_layer5 849 KB | 1,933 KB | 2,757 KB
(DC, AC1-AC63)| (30 %) (70 %) (100 %)
WY ol§ : trainm2v; 7] : 2750 KB
F_layerl 107 KB | 359 KB 717 KB
(DC Only) (4% )1 (13%)| (26%)
F_layer2 218 KB | 494 KB 853 KB
(DC, ACI-FAC2) | (8% ) | (18 % )| (31 %)
F_layer3 337 KB | 668 KB 1052 KB
(DC, AC1-ACS) [ (12 % )1 (24 % )| (38 %)
F_layer4 456 KB | 864 KB 1280 KB
(DC, AC1-ACO) | (17 % )| (31 % ) | (47 %)
F_layerb 995 KB | 2023 KB | 2755 KB
(DC, ACI-ACB3)| (136 % )| (74 % ) | ( 100 % )

flowerm2v HT] @ 2E @S 2 379 QoSel
3t 2AGE vdde] AA g T,F0l A= E
ALSH 99 HE 2ER 9% TS A3 5
2, ToFs A stdo] dalg Aole ol His)
61%9 AEald Ho) [E6]S F3lo] 2AdHE
vltjo} Ax) o] A7) g A 24T 5 AF
S ¥ F e, AHoz FHoZ W= o
%3 QoS &l MujoiA] #o]o] o] 502 HH3
gt Aol A= dojy 4& FHAHA
Z24% 5 YA AAZ, A4 MPEG-2 &Y
o wte} [¥6]e Ao getd 4 JoH18] L,
glojo} ¥ B z7)7} thFste B = &olA At
€ golold 1H S o] 83 2AdHE vte] A
719l F83 88 & AU

felgRe 9 B o] 89 PG 483l 9
3 F71AH 02 QoS EVH Y Anghg do= Wl
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AlA 71 QoS FHE71o) A%e A, vElYRE
AW el $a1717 A3 A 8838t MPEG-2 ¥l
2 2E¥L A QoS dHoloz e o
T AN, FHo)AEE 2 F st QA
F 9nen, QA Fod QoSrF HWatd ojol wE
ojol T MujollA HAAIZ & o], T4l A4H
= Hol8 & QoSoll HgeA 2HdgozHN T4
Ao HAHEE 24E 5 UAAT

Ag Aol oEd T/F9 3% 5~7%7 Sl &
A B 433 A & AR 549
E3t7t Asle] ow A Ql2le] o it Y vIT] L.
of Eal= Wit L& BY) M= TuFy o] 4do]ofok
7Heds AEE 53 BAIHLE o Udth
ToF32) A9 AR nt)e 779 B5%AL ojB &
ol o4& 4%s 29 4 o], dFo] e &
Bz AAT Aol tEde & 4 Ach

5. QoS XHSE Al2Y 2H

AFg7A 24 2 Y & 28714 3d 2
719, 1e)a HElFEE o] 8311 $E U QoS W3}
& Y35t g-& AHg-A7) HE] vt o] MPEG ¥t
2 2ERYG MHIZ BY] A, ol A A
2% wdo] HasiA dok w3, ZEY & =47
Wi 3tz 2 7HS dZ o] &3 A HA dE
HlT] @ o] 40% B9 wolE o Z AlE-7e) HE
vjrio] dleJg] A H 27} 7hs st A v QIEfl Fe] A
- W E QstE 45357 BErbs & ol#d
tolE&go g A M 2E 1 7|de i @
diolE)7t g5 o] U= A7 A8 7] d #oll, 7
7148 5335t B A 23 golo) g o] &3}
ARE2 H W E YA ol E QoS Wlel) 3%
& 5 Qe FRE AAsH

gl B =R Ae [1g 1113 22 QoS 4-¢
Y Alxd mde A eks

5.1 M¥ J|5

AME MPEG ¥t 2EYS Aul2sFe o
&S FDEI, MPEG Al+® 9§ 2] e 9 vl
22 vy A (Demuxing)dts A3 vt e AE] 9
gojo] &9 £ o defg R AA, 182 QoS
HEe vide] A4 59 7158 7FXa ok QoS

VoD File - -~ a{Connection | ¢ - _,
Manage( Manager i
'

oy P !
! i
s S T o opun
Adapior ( I‘ Mogito
- i

Connection] User
, {Manager Intertace|

(EXESSRRSY
=

Scalaple Media | !
Composer

OeMuxat

NPEG 1 ,
Video Ciebani,

4|Scalable Media
Decomposer Fm

== =» Controt Dala

- * Meta Dala
|~ ~— > MPEG Audic Data
=% Layered MPEG Dala

33 11. QoS H8Y Alad =

2 A= R A & Fete BES [
111X F7ol e B4 S S48
o] slgdd. #Hxd MPEG vt 2EH
VOD =t #e]2tell o8] st&H Fe =2 =] Aol
71550, 2gdAM SPLE EAH XEE 93
Lzl HElg F golo] ¥ AT
MPEG Y® M (Demuxer)= MPEG HE ~E¥
A et} vt B 2E3le V1S F3stm,
27| d el & vtjo] B & 71(Scalable Media Decom-
poser)& HITI L. HloJH & Zd & 2HV|HE 3
&3t 3709] T layer2 £88 §, A7 3d =
A7NHE 283 5719 Flayer® AATHo 24
% 15749 diolo| 2 B &7 F Al o] 3 vije}
ARE Bdste 98 PPt J2 B2 AHConnec-
tion Manager)v e}o|UES} ] JF HPAHH
AR FEAZA B2E 3, QoS FH-E71(QoS
Adaptor)= EHCIJEZRH AFH= QoSE +
Al3led wjrjo] $A17)(Media Sender)7t ol m & )
ojolE dY oz M AA/E A= I
2 ot B, FEoldEZREH HEW Fo
2= QoS H ol g WA o 3 898 FA
71 A5, WEARE Fxste A= vge o
olH &} #H ol E QoSol) T diojoj & ojFA 7T
g ol o2 QoS FHetH B} 7F o) H & o) o]
sl Hololo] o] shfold 11 & gloxm
2, o8 e 23 F HES =FS ddsor &
Har} Ut ool Aelm®l 23 Fol A HAe] o
o] & AMEAL 74 §lo) A o' Yt e &
S [F 719 2k QoS FEH R gndFe ¢
T3 E Yl UEY digEn ALgx7 d5Ele
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E 7. QoSoll & zfojo] M &n2|F

Input: t (bandwidth), p (preference), X (array)
Output: 1 (T_layer level), j (F_layer level)
begin
if (p = temporal) then k := 3; f := 5;
else k := 5 f 1= 3
count = 0;
for t := k downto 1 do
for s = { downto 1 do
if (count >= 2) then break;
if (X{tlls] £¢t) then
Add(t, s); count = count + 1;
continue;
if (Delete(&k, &f) = false)
then service is not available
if (Delete(&m, &n) = false)
then I =k j =1
if ((kem) > 1) then i:=k;j = f;
else if (f-n) > 1) then i :=m;j = n;
elsei = k;j: =1
end

£ 8 71¥ (Frame Rate or Fidelity) & A9 ach &
nYFAA gYPoZE UEY fFE AHEAA
3 B@Y, agln 7} gololEg 27e vy
HE §& x3ste wldol Eolom, Ao g
T_layer ¥83} F_layer o] Eo} 28l1 o
el 3ol g & AUs o, NG EFd 7H 7hk&
270 2Fee 7 deEdnEe L9
dch
[§£7]-4 agEde FAHE AHEAY A
EE oA TEHEFS A9t AT, ok AL
1}7} Mg MEze 253 ‘4"1 ] 4-?}4 4 o]

Be o7l 21e A e HEEE AYsd, F
ol AZ M Hgs) Mu2g g 5 31 B
= a1gAYL ZHQ) &4 HEaR AD2H e F9

& a7 B2, UnA shel 23te] T layer @
Weo] 27t Ty T 2o) 1%HE9] Aoj7h W™
F_layer #'8-& B3 T layer #}¥l 9] x}o]7} 20]4
o|N & o= AFEA7F HBE 7 EE o2 A
@At I8 A R ASdE, F AA 2HL A
3}04 gojo|g HestA g
2 So] ylygEo] goolm H§57} ZHA &
<l "‘Eﬂ°ﬂ’ﬂ AeM e EueEs 38 A7
FRA 23 o] ToF9 ToF7) kS W 93 ALS
A47F A 38 T laver &8 33 28 vlmdte 19HE

9] z}ol7} LIEE F_layer ¥l dlS 4R A 1, o
ot jwll o] xpo]y} 20|40} Aol7t YE R ToF.E 4l
st A Dok thE o 2 TyF;, TiFs7F g o) AFg-#}
7} A& % T layere] x}7} 2 o)) 7] W&ol F layer
& 12EA Y3 ulE TiF:E A4 g o
9} Zo] 3t ol F & 7HE st A A Y TS A4
35 Aol e FAZ Mu)237] Yol
AHEA 7L S & A5 3dE Y, SH e AdA

+3Y Bote A9 E AR Auj& wax) o
= ot}

5.2 Z20|E JI5

e m|tio] MPEG dlo|§ & Muj2Ag iz} &
© &8 AHE A EFtold B JRISHA HH, AHE
A= GUL #72& o] 83t Au o} dF3A drt
QOS H23 wddA SZalolgde T2 (119 11]
ol kel 9 BAYS FAOE QEZ AR
aleh,

5¢ % 240
352 x 240
352 x 240
352 x 240

flower, m2v 470
icehaki.mlv 750 4897
train.m2v 470 2150

Flas e s
: Frame - -
(‘lt,aynr

a2 12, 22i0|AE| AR} EjH 0|~ Bt

AHE-AL QlE o] 22E ARE AL T Y] Ao ofo] &
He g 2A3l, vl¢ 22 g E YA HA 34
#exte] B ol plg] AT T2 EZ ) o3
MAu et AZHA Ak 272 BA0) GEHA MW
A MEl2 753 MPEG BTl Heolee 5Z34
QoS Mam AW F8 HE Fo] A =5 &
urol ZeloldEd EAHA o [18 12].

(29 121904 =8 & 24 Blololel I Layere
T layerlS 2Ju]& ™, P Layer= T _layerl® T layer2
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of

e A
FHE

KR
=
i

il

9)u)3}31, B Layere 370 2] T layer
5 2§ o) gr}. 8 A (Resolution) &
glole 2] Layer 12 F_layerl2 9738}, Layer
2% Fllayerl® F layer2E %3 AL 9widiz,
Layer 5+ =& F_layer2 H {3 o g Y& 314
£ 2 FA3e Aelth &, olglg #Heloe
Aol Ae Aol E F3 AL vy} =3, 3t
o Zd & 2A dolole=srie 84 =3 do]o
ol 23 4 ev g F 157)9] #o)or} THE A
A Bt ole FH FE/IHE HEs Aol

AHERE2] QoS M B E A [ Layeryt A s &
Fo|JEE I YA ghs A3t A3 a g 3l 2
A Jo] BRAAHA ok B Layer7t Mg s
2E YA E FAI8A A suz By x4
2d 3] AP E MPEG HIT 28 £ 4 UA
Hct 9, 33 Layer 30] A EW & v
stdol thi "ol e 9] BT g BA Hef F,
zZ <ol B Layerst 38 9] Layer 30] Xl g o]g]
o] BLE AHERE H4EE dlolg Yo] &4
Hol Aol B35 HAPANA Hu 143 242
A A4S AeA ot a8y, ALERleE g
4 Z710) 2788 #o]ol& MPEG ¥IT Q& #7174
E F de A2 otk FEoljEd EAEE
QoS EYE (QoS Monitor)9] EUE & A7} 7]
Ho 2 M) QoS HE7lo MEEH dA) Mulx~
2 QoS¢ vl gch vk Ag ghe 2Alw oo
o] M2 £ QoS &ol7t Yz o, A
H o] QoS A& 717 [ 7]9] ol Hd AdxelsE
S FPAA JE 2L QoSell H§H3 glojo s An]
2 B E vt o} a0 A g olo] o] 58 R A]E}
w, FA71E oln) £&A A= e WEYRE
o] &3l Holo] WAL AEFozN MHERE
o tiole A &8 HA9 QoS A &ahA =43
o [29 12]e M= glolo] e duelF 3 dn
ZH < &9 [ Layer® 822 Layer 10] Aleig A
& BAFT e, o] A= A 2AFG gkl
FHeote] FeH Y-S Yehda gl

vjtjo} 4241 7](Media Receiver)&= A 2 3-E] A
%5+ MPEG 2t]2 HlojE &= MPEG | A (Muxer)
ANA Bz, #lojojd Hitie vlolel s} el e
2=Ad 28 v)]o] H37](Scalable Media Composer)
NA Bl= 7158 33t =AY E vjel |

oxl i aju

Merge

Infar. Header typs u|u'2‘,

TIF]
TIF2

i

i

i
Block
Parser

-
T
o

|
YT EIT LTy

T3E

a8 13, SfE Wi ¥ae|

o

#71= et RE 245t #lo]oist€ MPEG Yl
e dolH & sz WHe F "M A R,
golo T2 AR HE e 2EYS Htes ¢
ajFo] (19 13]el] =A] Ho] At [217 13]00 A
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