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W Ol A dSs 98 Ak 2A4Y FEe S AdEe] P 24
of ulal = wi 7IF 7kl vk F2sb] 9 H533P]elM F UHe HE

YIS Aok b7] wjRe] wEe® v @o] Fasjr) I AzHH o
] Fohis ZoQl o NE oSS aby] wFe] [13 3-7]¢] ®el s}
o] TeQe RTE T BaE st A9 tAaZyo|sts A7 AR
el glo|Ele] F2o] B3 A A 7ro] Zlet= EAl7F ok whebA
A o
A
w

T
2
ol

AlZkol T ot Sgwokl = B e ARgol etket A AE

B Eege e Tege oStk o gxud oz wiqdgol
2 SgRoplAL T TaQe) Baslel 93 vA4 gouA B o
e S AT b,

At the encoder input (display order)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
B B I BB PBBPBUBEBIBIUBYUP
At the encoder output (coding order)

31 2 6 4 5 9 7 8 12 10 11 15 13 14
| BB PBBPBB I BBPZEBSEB

At the decoder output

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
B/B|I|B|B|P|B|B|P|B|B|(I|B|B|P

[O2 3-7] Zayde| 53t Y =255t &M

ol

(29 3-2]oA ¥%FA R d(spatial model)o]st 3+ |9l Afolof Ex3}=

S AAE] Y% HSHtransform) 2 %AFsHquantization) Z}
AR FAY B e WA Z*X]O“’“ﬂ ] R
JPEG(Joint Photographic Experts Group) ¥ MPEGo|A+= T2 8x8 &=
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32+ HEDICIOl 4B MEINE O QoS/QoE B TIE R WY 017
@212 DCT(Discrete Cosine Transfrom)E AFE3tch [28] 3-8]o| 4+ 8x8
DCT ®gke] 714 €l (basis pattern)= YERASITE W3lo] Aylz dojx|=
64702 DCT Alr+ 27t afdehs 714 e a71& ‘)rE]r”J‘:} Tl A2l
of & xggdo] I T dolehd DCTE d#o] Az A4=1, P == B
Zydoletd of| 53t 9] Xfo] FAtel ths] DCTE F+3shAl drt
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=
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=EEE

2] : Richardson (2003)
[212! 3-8] 8x8 DCT tH&to| 7|x{ miE

HEEEEEES

shA FH o] do]l&3 HE(Wavelet Transform)©] JPEG2000, MPEG—4
So BEA AGHEA B8 P9 Wolm gk delRs wae F
P o] AR SR BaR £ oAt Bgo) st £
HThE 8% U] WAt EsE Agat 49 TANeE A4ve] & %
3 ALe NT 5 vk SHeld e

glolEsl WA= (29 3-9]of Hekd }9]. 7o) _'401; Jrpe zemup
T 9 pALgor 247 g . & =4 2ea
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L =
i down-
- A Ly ™sample] 'g LL
|

down-
™ Lx *sample
down-
Hy “"sample LH
Ly fwf dOWr HL
Y sample
down-
- Hx ""sample
H down- HH
Y ™sample

: Richardson (2003)
[0 3-9] Fako| Yo|=& 2aff e

i
N

3} o9 s @Al DCT T glo]E3 wghe] Aol HEk 7
FAtslsl= Zlojtt. Fatskelt ALA o7 yehe ke A7]E ol
712 gAlehs HHOowA, o] HAA ETFEHA kst @At
DASEY o] 2] Yo HostE JAels Edo] sl oFxfsle] Wiy
A 27Zeb 9FA}3H(scalar quantization)® ®E] %A}dHvector quantization)2]
T/ 2 Ttk

[27 3-2]elA AIRHE REla b4 Bde] o] miAu 'l AEZ Y
BHentropy encoder)=A, 917|M= Foofo] ¥ HolE AMESHA| okl

= g 7PAZRD dol2 REsgo 2N &=
#AQ dERYT Rt Yol 3R B3 (Huffmann code) 9} AHE53%
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3Harithmetic code)”} ATl NEZI] F53}1o] tido] He= AXH= 44 oA
oA WM IALEE AR ATt Y FHAFAA ARl AU WE

Soltt,

t}. H.264/MPEG-4 AVC HE|u|t]jo] 353 &

A AFIRo] H264/MPEG-4 AVCE AA] HEr|Ho] F94] H3
3t 227k P e des HolZ] wiEel IPTVE B HEv|H o
WEAG AR|2elr AR oR nEEa Qv wEA & dgelM e oY

-
A4y

7] F53) i 7hulA H26400 disiA Kok Al A o2 AlwH ua) skt
1) #3317 9 53317

U] [29 3-10]°l= H.2649] F23b7]9] 742 WER S

D X
+ n i Entropy
. F, " T —» Q » Reorder —w encods ™ NAL
{eurrent) 3
| ME
Fr ’—‘ MC Inter
[referenca)
(1 er 2 praviousty P
ancodsd frames) o
"D Ol Ly o Intra
¥ prediction| | PreEcieten
1
g
¥+
. . uF D
Fro o le— Filter n ;. i [ o5 I PR o L P
(| reconstructed) +

%3] : Richardson (2003)
[32 3-10] H.264 25317| AN=

JdelA AAe] ZEdF)H Fx ZAAdFED)E 7L w39 FEM

=
E : motion estimation) % 2% EAHMC : motion compensation)<= &3l ¢
FFP)E e A ZEdHe Aol FAHD)= Tehe S kA

33} WA 3 mpvlRelth Te Y 24 = &

S ol ¢
] BEg dEge] Yoldl Fz xedo] ok el TajslelA o
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o] &3h= U o Z(intra prediction)dH= 51771] VS akin= A A=t
b A5 Gnter) &} 2 YU A5 (intra) AtelolA o 73 S Hol
= AFE A5 FP)oE AdEst= Aojth dwk xpo] /Dol dojA oL
v o] 8] S ARkl 5@ FEst I R AR ST, A
SHQ)E AA SAkste HE Al XE WE1l o] ol dERY F3535E
=3 NAL(Network Abstraction Layer)® &3l 3% JAFS E31 o d
e AT S8 E]ﬁif’] A (deblocking filter)E &HAIA F353137
oA AT EF3 e AT
[79 3-11]°= H2649 5331719 742 Yepdglah 527]elMe 3
§}01]/\1,] "]iﬂﬂ T/‘ia LEHE vt 5 NALZFE 488 AEHS
g Fste] 2ol YD )= L F, o1
Oﬂ Oﬂz 03’3:}(13)% Eﬂff}ﬂ U527 I (deblocking filter)S Z3A1A A2
S 3t7]olM gk PR 2 ARt o=

(inter) ¥ Z# AW o)=(intra) 7}2-d] A&dte] A=)

K
v}
o
o
{ J
rj(_)‘
=
2
2
e
of
o
c
flo
)

Inter

Fos MG

{101 2 previousky Intra
ervcoded frames) Intra

prediction

LIF'n
. . EH[IDD'J
1 e— 1 R o — L — A
T (8] eorder d d NAL

F e Filtar
rosonetleted) Filter .

£ : Richardson (2003)
[d2] 3—-11] H.264 253517 A=

2) H.264 T 23} (profile)
N5 A

9 Fo3 B2FolA 223 (profile)o] =k %j—ii}ﬂr o
of| & Fo| Baseline,

o7 A7tE 4 Sl H2644 = [18 3-12]
Main, Extended®] Al 7] Z23US A3kl %‘\%t] 7} L2 udvit} 57
3 S gRolE fAto R dha gk

WA BP(Baseline Profile) @7¢x13tel o] Arzto] T3 eAldto]
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7N od

L ogg HolE 9@ mmuldlolth of7joi I 8l P el A Tz

g A4
SARE B Zofolat AUS itk Sololawt ARRRY AFO
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F A% MBS HW BAIS A Ado] wAsEE AN $73e

AgebA o47] wol.

Coding)2 A ¥3kA 9 CABAC(Context Adaptive Binary Arithmetic Code)+=
A gdskA] k=Tt CABACS AHE3td 58S =Y 7 AXIRE Aibgo] 4

w3 CAVLC(Context Adaptive Variable Length

TECT T = Tw

o W] wEel AR S8& flsis nhEAskA] 7] witolth

Extended profile

T sinini - . .
- Su Main profile
- -
i -

’ sP gmcl \‘
# Sl slices

! .
! [ Bslices | % [ Interdace |
! Data __ Y
! Patitioning Weighted
'1, Prediction
]

1

)

1

1

*
[ CABAC
1

|slices
P zlices
CAVLC

L3
1
\
1
1
1
1
1
]
1
1
[}
1
!
!
t

Slice Groups
and ASC

Redundant
Slices

Baseline profile

-
e

%3] : Richardson (2003)
[O2] 3—-12] H.2642| =20

MP(Main Profile)2 BP2Y 7|&& tifF XE3HIATF v &gfolX~ I
(multiple slice group), ASO(arbitrary slice order) s°] A& B &gfo]X,
7}V% oS (weighted prediction), 2 3FAE 18]21 CABACo] ¥3tt} A
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Lol @ E AL A AAZEe] FAZE Hi= A Sl AMEE7F 2esith
E s
22 A, BPe RE 7]Eel ¢k b ol EaN S| = e A=
SP(Switching P) % SI(Switching 1) &#tolA~ F-x9} dHlolg #E(data
partitioning)2 A3t SP 9 SI 7XE AFESIO 24 3o HIEAEZ
A HE HEAREHOR A9 o] golafAH, VCRelA Ll e7t7|(fast
forward) 7]-s°] 7Fsalixith 28]al dlolE 23S FEliA AE EFel &R
7 sk oA Aes AaE 5 Sk
ool =2 ZRE H26490A4 AMEShHs SEfolA BREE 23] HE 4y
ahd ok <3 3-1>3 2tk

(H 3-1) H.264 &2l0|A 2=

&alojA 2E Mo = 21l
I(Intra) [ 22559 23 BP, MP, EP
P(Predictive) PUIazEs ¥3 BP, MP, EP
B(Bi—predictive) BYIuwazEs 3} MP, EP

753t 2EY Aole] 29130l Mg

SP(Switching P) pullgazEs vt EP
- F53l ~ER Apo]o] AL of AR
SP(Switching 1) e EEE EP

3) H.264 8353} 7|&

264004 = TR U4F deS AT M8l FEske] 7F wAgellA
thokslt 714S ARSI A ARE V|EEA A AFE gy o
22 5 5 o ZAY A5E AT o de] HEEel Agen b
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ow, 73} AL Had)
o 7 7)5e
2 Avind ohea) gk

O =Y d olZ(intra prediction) : H26401- = 9129l E=2 =g uj,
Al Zedelr] olm Foshe A S0 #@e ol&dke T
N2 wE QE S 71%e TR o] V&S e PEE BF
W Y H2649] 7S FEHR SAolgkal & 5 itk ZEdd o
oM AMEshe E59] ©9le 4x4 Ee 16x16%0H], 434 £59 5=
[19 3-13]e14 Bl mie} o] 9749 R= 7hed sus AdEsta,
16x16 552 A% [18 3-14]94 Bl 4719 2= 7k-d| shyE A
a3,

0 (vertical) 1 (harizontal) 24(0C) 3 (diagonal down-left) 4 (diagonal down-right)

I'\lu'l AJE[C[CIE[FIG[H] I'Iv'l AJB[CIO[E[F]G[H] I'lv'l A[B[C]DO[E[FIG[H] I'\|u1;|EI|C|D|E|F|G|H| I'lu'l lel@ E[FIG[H

1] T Bl RS ] B

5 (vertical-ight) G (horizontal-down) T ivertical-left) 8 (horizontal-up)
I'Iv'l AJB[C[O[E[F]G[H] I'lv'l AJB[C]O[E[FIG[H] I'\lu'I}lEllClDlElFlGlHl rrﬂ%cl[)lElFlGlHl
1] L] L] ]
i S ==

£ : Richardson (2003)
[O2 3-13] 4X4 ZH YUY o= 2=

0 (vertical) 1(horizontal) 2(DC) 3 (plane)
H | A | H H |
—¢ ¥ /
VI v - V| Mean(H+V) v~
- /

2] : Richardson (2003)
[O3 3-14] 16X 16 Z QLY oS 2=
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o] 16x16, 8x8 o] lol|it 16x8, 8x16, 8x4, 4x8, 4x4 5 v}F3t 77]9]
o] x3td oieks FHE FHY FHS FYeh (27 3-15]004]

1 EHQl zpo] @Ael]l sl o] 7ls& AE&ste] 72 WiaRE
=5 B 95 JeERSth wiA el sldshs weest el b
o] A ¢l 16x169] A7E AR AEE dolH Tt

-
2R Gl e 279 BSoR RYRS BAT &

A of | 17
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%3] : Richardson (2003)
[13 3—-15] Xl0| FAo| 25

0.

REskshad she MaREEe] PUF A%S Agekn BF 44 27
2Elx) BaEtd o] uAzse] od Hr) 5209 4
ek o) 71%g A8 W ANl ol Sk
#2909 F49o] shsdtnz
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HEOITO] Y& MEINE 9191 QoS/QoE FH TIE H Y 947

FeE olE Aol Py g =
de Hustel R 5 Y Fo=A REH 28T ¥ F 2
ok @ ofel ge Zede Aok ] wie] sy W B5)

o}%ﬂ ol A= 01‘2 HeH oz Hgsit) o] ey} o T2
oJ| A fFl‘é U% T2 25 oAl AgHolN BF o5 eFE A% =4
L% Ae AT

A Ao Wgh: oo 53 Bold BHHOoR Abgehs W
I AWl DCTE 9= HEATFe] Atabgelr Ao 4do] 49
at7] el o] Frshs Il FaxRAre] Aol whE WY et
7b St F-55hy] g9l 52317 Apolo] FHI=o] zfelef uhE Hxr}
Wgsto] & S

5
AERI 39 :dloly FFo wet o /e n¥9 7pAde] 5 H|
o] B8-S AW o)d HFE g H264oIAME ‘%’i Ao F3es
AslME CAVLCE ARt ohe AEe) F3es flaiae Uiyl
VLCE AHgsith H264°] MPelA= CABACS AYsh=dl ol=
CAVLCell vl&l] #Hu 10%°] Zate vES T4 9 F Utk
7}%—7‘4 F =4 9 AW o= |

= AsgozHA oY (fading) &3 2 W Agho] WA st= -9
23t mds FAE 5 ATk
SP 4 SI &efo]x t HEn|T]o] AEZY Au|AoxE a5
71l el e] Fgste AER Atoloa] A9 o] Qs H¢
dloF F}, SP LElol A i SI EElo]|AE B8 Hltje AEF Ao
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glo]~E o] &3t 29F A UEIRITh AE™ A 2EH Bt =
HAow F335tH= 4o, 2E" A ~EY B2 293s] ¢l
Mo 2EH B A93 fAel dx vdol de Oit [ &efo] 27} A
o sttt eyt dnbA o R [ LEfola: P &Eto|xd nlE] HAE =
dlolg &l @] wiel 297 1AM vloleZo] 2 e S/
7Fs73e] itk

P slices
’ ’ ' ’ ' Stream A
— — — —

switch point
’ ' ’ ’ ' Stream B
P slices | slice P slices

%3] : Richardson (2003)
[12 3-16] | 22}0|AZ AIRSH AQ|E

SP &eto] A= [ EofolAE Ao zN dHolHds HestA 71171
Ay A9HE ThsskAl Stk [29 3-17194= SP EEkolAE o] 8%
2907 = dEGlYE EellA Bto]l A9 f1Alo] Al 7H-°4 SP i‘j/}
o]27t Qlth Av= Ay= FEote] 533t By B FX
Awk A9 SP &8l AR ABe Ars FESH BE %;3}_‘?‘% =0
7 &efolAo|t} of 28] SP &efol AR QlE] Ho ]Eiakol 5
WA AFA™ I Eefelart Q3 FRrh= st



42+ ZEDIHO| WB MHINE 901 QoS/QoE B 1A U W 917

P slices SP slices

’ ’ Stream A
— - — | Az | ——

AB

o

%3] : Richardson (2003)

\

Stream B

'

[12] 3-17] SP 2210|AZ AL2SH AQA

SP ZEjo|~e] e e w1
ok elE Eo] [2% 3-18]3 ol 1044

22914 SP ol 2E o] ZHAa gk

59 VCR 762 AlFsh= 2lo]
1992 $1x]ofl SP &eto] A9}

R

, J"i1§7] ]/\1% = —1_26} q_'
X

=

PN
of 22913 SP Heols Agp& AH Ang HEshs B0 W) 7]
52 AT 5 At

P slices

’ 4’*

%3] : Richardson (2003)

SP slices

[O3 3-18] SP &2l0|AE AIBSH Wa|Z7|
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4) H,2649 M= 7|5
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=2 1 Wu (2006)
(12 3-19] E2d &=

2) 7|A "9 dAF(basis image effect)

MPEG % H26x A9 H53} dauglsolrs i DCT 7|Rke] #gh
335 ARESta Sl 88 =719 EFol e DCT Al 6471+ 57
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5) A'gs #S(staircase effect)
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£l
rol

[O2 3-25] A

>z
Ho
B
*
o
>

8) AA o A|(false edges)

o 253 A TR ASL X 7h 2 apell B e Al 93
ol W AdebA b2 FEet Ftolvh [I™ 3-26]ellM = old Ze|glel =
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10) AMAF B AU Z](chrominance mismatch)
11) 27] a3 (Mosquito effect)
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2 8
0%

g8 B
7% @el EAlshs B ANAEY A 54 DSCQS
A2 M4 S (o - A 5A4) DSIS
GA G2 Fost AAEe s 54 DSCQS
SAE TR AFA Aol FAE 54 SDSCE
o5 B =S v SDSCE

=3 : ITU-R BT.500-11

DSCQS : Double-stimulus continuous quality—scale

DISI : Double-stimulus impairment scale

SDSCE : Simultaneous double stimulus for continuous evaluation

o
SROIRNES I
5

3 3 ge] A
zfole F gl 54, &4o] 2dE= fx9 2

flo oX oX oM
>,
[>
i)
5
)
[l
)
=
rO

AR A} ST}
1) DSIS(Double Stimulus Impairment Scale)

DS(Double Stimulus) WHelA = F7EAkelAl §12)o] Atz vjde Ag)
Bel= 8 0 59S oAUE BojFo] FrtetAl sh=dl 7 F4 7kl
shub= sk o) &4ko] e Ve Aol e sty Hesl 5o JEFo=w
shdo]l &A% Brid delth Hrbt Eva v 7)Aol Frbd ke
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DSISE 71Ed o &de) ArE 248 u AHEEE oA o
2 E89 AEsh A% Aurks 2 gee] o yHolth o Wio] )
s AT W9 £2 PET ZPshod o SHIIE A, £ W9l
AR 4 3 9o AR A B | A,
DSID %7} Al28le] FHEE [
L AR QPNE Bl
.

5]% A AES %Jﬂrﬂ 5 o]'/ﬂi % Sh=
Aest= A9AE 3 A28 IAS Frstoh G G Alolol=
o] G TFAaA1717] S8l CQXJ ul7] 2] 3] M Z(grey level) FA-2 Holwt}

A& 4= Sl (imperceptible)
[e)

< s}
2 Qo ALEEA = 9k (perceptible, but annoying)

O 3:°+ A (slightly annoying)
O 2 : 7<% (annoying)
O 1: 1} A&H(very annoying)
Grey level
'
i (L Assessment
S ignal ; .
Rt S o
switch ——————ooo
System
under test
Preview
monitor
1000
=] : ITU-R BT.500-11
[O3 3-29] DSIS EIt AJAEIS] TMHE
DSIS #7beld= [29 3-301014 9k o] F7H4] Wi o R Jid= Holst
A e AR 71F Gt Foh 94 Y BolFE Zlojw, ol
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T1 T2 T3 T4 T1 T2 T3 T2 T1 T2 T3 T4

AU UL,

(b) 22

o
L
~

-
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(a) 2

%3 : ITU-R BT.500-11
[12 3-30] DSIS Z|HIE|o|M

It

DSIS B/l Folalol & e $4 el molFe dgA
A7F T4 2 PR olok sl BT o] ALHOR WelFE A
of Wk, et el £4 Pui AW AAH FF W 37 2o
PO Wk B AAT AT & U WE GUL Aok d) e

(13 3-31]° DSCQS H7} AlAEle] FAHEE YeERITE DSCQSA =
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Bhthgel Hi AAEe Bud o

Experimenter
controlled switches

L L2 ,
|' _____ il

| ¢ |al |

E =] '&"J—'_O .
Source signal | [ -’\Sg?"slnfm
(e.g. slide scanner) N | M 1splay
| |
-7 S —n ]

|

|

System 1 |

under test |

Assessor
controlled switches

Preview
monitor

#4 : ITU-R BT.500-11
[23) 3-31] DSCQS EIt AlAHel FH=

DSCQS B7HIBeIAE B AAe 74 9] S8l 71 Ak
B2k Pgol vehbs S4B AL RAAR Adste] AT oAt
Frhske AYNAE T A wel AHBETh B e AL st

el Aol AREE = gl [28 3-31]0lA B vkl o] HrERE 44
At F4 B AlolE AEsks AR xAtet] 7 S wlud § d4s)
= oty v shus o8 We WP 94 Agt 94 BE d5Ho®
Bk & Z47k0] GAfell Tws vivle Helth [T13 3-32]04 DSCQSe
A8 zAldeld WS YeRIth DSISelA g w7k 2 917]4 T13
T3= 22 98 A%t 974 BS BT Alkboln, T29F Tdw 44 Alole] 3t
A Ee grkehe AlRke Sl BN 9S Bolge ARPORA TId T3+

)
I
X
ol
w
i
N
o
oy
=
i
1
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2
>
=
PN
>
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T1 T2 T3 T2 T1 T2 T3 T4

Vote ‘

%4 : ITU-R BT.500-11
[322! 3-32] DSCQS Za{|ME|o|M i

Wr7iAbe (19 3-3313 o] b G2del thall ‘Excellent, ‘Good’, ‘Fair,

‘Poor, ‘Bad'®] ©X sgo] ZTAIE FH7EA A HA G At + HA I
Bell tisl] &2l 999 H4E Fojdirt

Excellent

Good

Fair

Poor

Bad

%3 : ITU-R BT.500-11
[1&l 3-33] DSCQS It 52

DSCQS H7FgelA aefsfol & AMS ol HrHddb= V& 44
7b %% Abele] Al s e ApolE yEt )= shAIRE ARl kg
ollgl= Aolth = DSCQS AY suvrs 713 g§AL sk 4= 9ok
= 7R o] Hrpgwlol o 58kA] ok 9ol Hrisks Adgtod 9w
& oolgste A7 W] wEol] DSCQSE o] &3t wli= H7E Alzte)

Aol o5 Fw3] Aista A3 VFEke Agske Fo] T3t

ot

m E

N,
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3) SSCQE(Single Stimulus Continuous Quality Evaluation)

o] BH-2 DS(Double Stimulus)”} b SS(Single Stimulus)2h= Fo] ¢k
o F WH Apololt. F SA ] WHEAME VI 8 FUF e
2 BolFaA Azl s Fr7ekA|Rt o] W= i Ve 9
H7b e FAE Aolw A7 dE s HRE HolFa BFUiReE

DSCQE®NA ¢} o] Excellentoll A Bad7FA] @1421Q1 AE Fo] Hr)sit)

k:J_u

Aleh= ﬂ‘ﬁ ek ik ol AlZke vlgo] o] AQ ¥t
Bl %L‘:}. b ARl w2 F7p e gk g
71¥]o] gheh oiEA QL
(Peak-to—peak Signal to Noise Ratio)”} @AA7IAE AR Q17]= SHA|TH
olF Z=Te AMEol A sk e AldE HEgeks dHl= ATt e Ao
ARdo]7] wiitel o] Bekst = Sl AdA <l sk FrF Wl g A4

o r
u
>
=
wm
jeo}
%
=)
wm
=
3
(@)
to
g
to
o)
Z



[13 3-34] PSNR2 S5t QXA 3HHO| RIO|L=E = S

o2 3o A7 EA £ HVS(Human Visual System)el] 71WES i+
A2 sk FH7P S e vk gk Ads FeEA A 23 o
H Gl tish RIZHE Foll #sh HHEAR] AIAEAS dofst & o] & vk
Fel S&tofelA A8 4 vk v o] WS AUAA B 3
= Aok a7] witel AAAQ {842 vha Algkdn

A5 o] 2™ 32 th=2 [19 3-35]9 2t

Local Contrast Maski
Color & E?fs ':9
Processmg Adaptation Contrast ects
Decomposit Sensitivity
Function

]

[a2! 3-35

UZNZE el =& 1y
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Ak 28] (color processing) : M} =g =

st A Jodo® Wskshs e vlEste] WrAlE e miaF] Fol X
e N
:_(;)__‘_

.

U

StElTH(Schreiber, 1993). A A= Al
B5345t7] wiel, CIE LraxbX.thE U
A9t HeskE fJaiA] Fhast A3 wEkA S ARRSH = S

&3l (decomposition) : AFES] AJZF 54 Adetes dds ek
HgorA ME & 3T B s 7= oY 7he A
2 etk giEFe Wy o g A o A s "E WA (multi-resolution
filter bank)Q} ¢o]E8 F3l(wavelet decomposition)=S Az 4+ Qlt}
(Dougman, 1980).

2 9A thv]) e} A $-(local contrast and adaptation) : AFE2] A7t &
Tt e HA (Weber's law)> & &4 Q) ol= AFE-S A4
7] BHokes 79 o] wE ARl ¥ = diblel] BS g3s W
=t ARolth ol w5t FHeM = EdRo] JheshAnl, didol
ERAAE AAZ Agsh7le A4 9 sk ghr)e] A Adel of
3 A8 odabo] fH|E QA= Ao TS u| At}

o] P17 % (contrast sensitivity) : AFHS] AlZF A EEIE A 7P F
QoA dEEo of sk ARG HFSE Gojol AlEe] Q1A WIFETE
73t Zlolt) o]y 3t S CSF(Contrast Sensitivity Function)®
st HolQlth BE CSF& ¥V 3 Aol or Ftste] A2t
UHBatten, 1999). B3k CSF= AlIRE Falrole s whed AR &
e 7 sk WS AtH(Horst, 1969).

vk~ 7) (masking) : PFATolg 54T 2590 g¥ow 909 AsT)
AEA] ks ANE ulsith AP Y S E Fae 3 Y
of w} woll H=A 23A] GeAE dolh At sk Aol miAAE
a1 Gy mpAAE dnkA o g X mpAA I AZF mpAaF] o
Fed, 3 A Ae I Y] AAVE WEekA ds 7 3
(Klein, 1997), AIZF mkA~7]o] A+ mpAZ o] ShRZ d7]e] Ed5o]
ek = SItHAhumada, 1998).
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g7kt A4 g7 gy W Ee HAE F3+& 5 vk
VQEGoIA = a7t w59 AalE A FR ®2lo] & Phase 13} Phase
0E s

1) FR—-TV Phase 1

FHARL sH H7E el tigh A2 ofe] AgAelA Al
o= DSCQS Wals ARgsiglon, Adstol] e fo
e Y& Haskel] flal v 22 v e Ad

O 50Hz/high quality

O 50Hz/low quality

O 60Hz/high quality

O 60Hz/low qulaity

VQEG ¢ %4 spag7padde] ojsk 8719 A4S a3 2ok 2
ATAL- VQEGOA AG s a2 A3 Al wet H3s F3Fs3int
CRC(Canada)

RAI(Italy)
CCETT(France)
CSELT (Italy)
NHK(Japan)
DCITA(Australia)
Berkom(Germany)
FUB(Italy)

AHAQ s 4 W] =gk VQEGOIA Ags Az A Ags we
ol o] A¥el= a3 22 e A-4o] okl

O CRC(Canada)

O IRT(Germany)

O FUB(Italy)

O NIST(USA)

MAAR 3t S ol oy 22> WSl Atk

O Peak Signal to Noise Ratio(RSNR)

FAlE
o
o
1o
u
~

@)

O O O O O O O



II. ZEOIHO] Y8FY B2 B« 63

O CPgD(Brazil)

O Tektronix/Sarnoff(USA)

O NHK(Japan Broadcasting Corporation)/Mitsubishi Electric Corp.(Japan)

O KDD(Japan)

O Swiss Federal Institute of Technology(EPFL)(Switzerland)

O TAPESTRIES(European Union)

O NASA(USA)

O KPN Research(The Netherlands)/Swisscom CIT(Switzerland)

O NTIA/ITS(USA)

VQEGO. 2 435 Phase I A9 23 v=3 2 425 A3tk
O ojwst APA] sh2 FH7F = FaAQl k2 B S thAl g
= %}1‘:}

b

O
o
ox
oty
X
o
I
o,
ok,
E
o
=
k3
ol
ol
rlr
i

2) FR—TV Phase I

Phase I ®A9|A+= Phase [ ©@AOlA Hut vS st 23S
oh A2 525ukel G4 6258kl FAe tde R Aeizled, AR
ME o NEY EE SlEl B2 sk HOE e ddeR Addsiaith

W3 Phase I+ Adthds Soisialy] witel drbAQl 98 SRES
3] =¥ Ay}l AlggAo] =t

FR-TV Phase 9] AES AA5 A74EL T 7ilont Ads vixl A2
=2 671 Aol ]l

O NASA(USA, Proponent A)

O British Telecom(UK, Proponent D)

O Yonsei University/ Radio Research Laboratory(Korea, Proponent E)
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O DPgD(Brazil, Proponent F)

O Chiba University(Japan, Proponent )

O NTIA(USA, Proponent H)

o] A3l A} 525ekl GAFT 625811 Y BT AR AE ®el
VQEGL9 #HF HuAe] mam FAE vl A7) 5258k91 432 4-f-ole
03574 5=, 6258kl Fdel= 055 Frytel zkol7k vhA gttt ARk =o] &
915 W74, AR 5250k el HalAE Dsh HAb o WS

Plel 450 et 5ek) owoﬂ A4S A B F I 350 $

gﬂ

==

1) FR(Full-reference) W

FR e 24 Ql & DCTunes & AUtk o] W2 HUz ¢450]
7hsE gAEk AAE AXtste] JPEG 940 dEe A3 AlYIE 71EEA
A | ZolAt, DCTuneoll M €2 973 A2 5 92 Apol& Anbsh=

HAof| F7HA 02 P Bl }%L%PJ A A
Aggdowm FR shd H7F W

DVQ(Digital Video Quality)z}3L l"i‘%\:}(\?\fatson, 2001)
Hamadai= 7ol Uels #3530 s ddel Abgrel 1A Ao we

ftlo

HAEAE Fi WS AW Hamada?h ASHe WA o3 o] )
A FEE urel ARE ¢ Yok WA 45 AT 19 B8 B
of W FREAe] UEk B oAz el el B Al 917
GEE AN A A el B, AR ol 4 A
FHO Fes AES) A% oI5 FRolk o WHE of A A AGEL
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£ T 7}s3E PSNR(weighted PSNR)< AlAFsC
E3 o] W AN B4 s AW oRE AMEE 3 9 tHHamada,

Tan>> MPEG 3% 3t =4 Wis Ak o] WS Sobel A4}
of HidS sl Abge] A 7hsdh
1 dqF F PSNRS AAksit
TanellA A< ?& Wl F2o] ZA AuE A PSNR ALl Fof o]ofA|&
QA= (cognitive emulator)o]th. o] Fx|= 54 H A #S A 1A
SAS st AxAshs AAolth oE =0 sho|

Afole] EAsHE @Al BF o] ¥ shdel o H, F
shzlo] FErhd Atole] —LXH st G AA FHERY o E
= A aelste] A, 9 sk ghs o]&sto] shA ghe] W3
T 5295 7PN ok 'S AR Q1A BAAY 3449

=9 A e AYHom vlHsh= Zlo] ofyE® o] ¥
af Bl A& S (asymmetric tracking function)S ©]-8-38F90C
A 7 Q= s HYE nHsiiar, FeAQl s o] Hrte
Zrol 3k F7tel m A= JFE skt o]’ 54 witel FE <l ﬁr@
H7E W S SSCQE(Single Stimulus Continuous Quality Evaluation) 3t ¢l
Soll AAFAE o]&s7] %= Fek(Tan, 1998).

AC)
=
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= Oi'%N
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o

& flo
o . flim ,
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DA 1

=34
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(2 do o (2

Hekstra™ PVQM(Perceptual video quality measure)= A|e+git} o] HWIH-&
7] Argshe] &4, A o], Fxde] ARl WY ArE destet
o 1 FgES AY Age Wolth PVQMS VQEGS FR-TV Phase I % 3}
Lol th(Hekstra, 2002).

WangS 7%2 FAM(SSIM)S 7IWke 2 3t 34 =4 eSS Aek3ich
o] W 7} =Y Q) witk Fx A HE F G4 B, BA AR

Aabstal, T A0 FAIEE A= ot oA Zhzhe] A aid

1 = T

nith S E . 2AY FA2 2 Y SSIM QlE A9 ThEAE el
o] ¥ i Wang, 2004). Wang?] ©] W2 w3t VQEGY FR-TV Phasel &
shfoltt,

ut
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2) RR(Reduced-reference) H}*H

Wolfi= @742 Alazt EFolA HEst 71240 5452 ©l€ste] RR W
H 29 3} ol VQM(Video quality metric)S =t &

= 2o A, 7 0 2 WEke X E xehs FHE S
ot kel 6 ZH el A3l 8x8 559 6x8x8 Al it EFO R et i
FEe] e WA SAACEA oldA vd 7 5352 BN W

Sttt ol HHS AR AT A7 F GAdelA 7 FEE vhs
A gh= vlugre 2z HFAQ ki S4& kA "drkwolf, 1999). ©] W
2 VQEGS] FR-TV Phasell 5 3sholct.

Horitat= Sobel o#] ZEje} ¥l7] JAro2HEH ALbe 26719 724 &
S4= 7]H}°i st RR WS A’terlth A8 5970l ] 7heete] &
ol(HM(pan), BE(tilt), &(zoom))oll W& A =2 (global motion) = F74
th g o] o‘ﬁ% o A Tane] FR 73 wizb7px = Ao A 4
T 7A 7 e 5 ARG Bk ool #ek #AE A sk <SSl

O
7 A4 <4 (asymmetric tracking function)E ©]-8-8F tH(Horita, 2003).

to J2

I

<

3) NR(No-reference) HI'H

WA H.26X, MPEG Eﬂ EZ-DCT 94+

Wuﬂr Yuen©l &JsliAl A

\ Ulo
B~
=

Atk 5, BFe) Fugly £F AR
A

5 AANA 7 Wd A WEFeR gt AelE
%M Aol Mz v 7heA R wate] A3be] A7 5AS wdstat &t
= o8 g £59 HFEE Atet
3, HRE7F wow 553 ghgel e 7o) A o] "eold o)
7 R =
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79 W A YFgow A FFTE Fdte] %9 Awg Axtstozs
e Adg AFAEHS Tt ol wd E5Y 5ol 9l Gdolsd 1
Ao AAERE Fhgk e A9 fARE ks 7] e, 59 3t
9 AEs Ay A EYe] P Y A Aol & o] gkl FA s
HH(Wang, 2000).

Vlachosi= 949 FxE=9 A5 AdA

w 1o o
e ok

a JE= F4 3K Vlachos, 2000).
$HA dlole] A sl A o| ALY Fte] e Host ofew A9
+ DCT A2 #3% 545 olgsto] e F4& T4k Wio] A5
Atk ey o] WRle A8k feide AR deAdel Qe AEE X
et Q= HIEAER golg Foldof obn, md HEAQ G HIIE

T2 WFe EF oA 9] AxE AFEsta, 1 es
o oA RERo= A fl=gkd e iRl =4l
EHE 52 183 tHCoudoux, 2001).

Gastaldo= HIEAER | 217 (neural network)S 2835t 3ta& F743s}
v WHE AR o] WRZ el tid AR AR AFES] IX] &
THSHA Qi @A HEAEYORRE AF 5AHe FEoke WHOEA &
219) WY, Miax E59 F, ¥ A%, DCT Al duA 54 A=
ol gsto] ol AL AWE SEFFoRN JHd HEAEH] zh=
4ol s Fsd + UrHGastaldo, 2002).

DA S GFolMNE HIEE= Zlo] ofun T3 B b dadlw
o] £5 7I§ke] DCTE ol&ste A% ottt weba old A5 k
2N E5Y s 74 7IYely REAERS EAA BAES 9
43 & Az ol FQ st

Mazilianot= @73l A EAek it Aol Sl oF sz AW sk o %7}

=0

RS o omA s SR A THe v &y

Coudouxi= DCT QFeA Ao 1% 5A4& 1183t npAa3
&
=]

¢

P
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o} o] &aElE2 Sobel A §
of thato] o] oAFE v Oﬂx
o] ox o] NrE etk I %

stal FAkro 2 A @%
DCTE ©l&3% daesitnt
=7 wiel 58 e

ok AA AREE =

g
N
e
QL'
&

2

e uhﬁ é?ﬂ-zﬂ_ ol 18] =
U A b U
Evaluation)ﬂr 90%0] 42 =

“o‘]—L]-O] SSCQE(Smgle Stimulus Continuous Quality
FAMES H It Winkler, 2003).

tte] Caviedes®} Obertiz= 553 v, 993 e, Wody] g A

?ﬂ—é, =22 e T B2 oY 7 @AEs ek 9 5HES 7
o2 3 NR WS Aokt Caviedes, 2003).
3. HE|O|C|0| SHAC| QoS/QoE LTALSt

7}. QoS/QoE EZE3} =9 F3IF

QoS/QoE &7 AHe =EE o dnky oz YES T #Exrt SQM
(Service Quality Management) X ZAH|AE AFESH= S AAZ S} SQM
EZAAT UEA 919 ofg] fA|oA FHoly sy dHE RS

Qatol FA A @
= A% 4

Aot} o5 5o TMForumolAE AH|AF #4
Quality Indicator) .= Wil Z2F AT Fo #4

AEZ AHgetel Aulzs Folut W= A

= 37

A2 7)o Bsa 1 A2 setete] AT BAo

-0

o= APt
=9 CQI(Customer

A 3% (Key Quality Indicator
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KQDE A5t Ay S AaSTH<E 3-4> FX).

(E 3-4) TMForum®| IPTV AH|A CQI2 KAl

cal KQl

* Video Quality Measures
Media Quality * Audio Quality Measures
* Audio, Video Sync Measures

* VoD Command(Pause, Stop, Play) Latency
* Channel Zap Time

Transaction Quality * Screen Navigation Latency

* VoD Command Execution Success Rates

* Authentication Success Rates

* Support Protocols(MPEGZ2_TS RTP) Quality Measures
* Transport Network Quality Measures

* Network Elements Accessibility

Transmission Quality | ¢ Authentication Server Accessibility

* Video Stall Rate

* STB Media Stream Buffer Errors

 System Diagnosis

Az ITU-TE H]E3SFe] ATIS(Alliance for Telecommunications Industry
Solutions), DSL(Digital Subscriber Line) X%, ESTI(European Tele-
communication Standards Institute) & ©2] IPTV ¥ 7]#ellA HEm| o]
972 QoS ¥ QoEel #st xFEsHE HEskal gl
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ol 94 wds AvEy] SEids 719 1P 7R HEA A F4
7 27800 v VQ s§7F W, 12l IPTV Auf2e]
WA o uee devt vk

_ﬁ
oF
rE
I
AN
e

o 2
w

N

ITU-ToM = &4 A2 o]9lo HEw|t o] AB]A] QoS 3 QoES} #
S A& o7 FIPste] gtk 1 7kl G10100ME o] &
7H of m] Hl2e) et F3e Ewotl 3 He 53 @&

gelaigleh. AlF ez HErHe] S8A1H2~E VOD(Video on Demand),
IPTV, IPTV(Interactive), GOD(Game on Demand), VoIP, Video Phone 5 °. =
TEote] YeRdar ZF el F47]5S X A A(information delay), R
A A H(information delay variation), dX. =2 (information loss)2] #7 of

A AT olF theel <3 3-5>ollA YERSITH

(& 3-5) G.10102] SEAHIAEH SZI|E
SEMH|A g2 XH g2 XA XH g5 &4
VOD < 10s - < 1%
IPTV < 10s - < 1%
IPTV (interactive) < 2s - 0%
Game on Demand < 200ms - 0%
VoIP < 150ms < 1ms < 3%
Video Phone <150ms <80ms lip sync <1%

=4 - A (2005)

3 Y.I540E Sl IP QoS AHlA Alg-& $sl] IP SAlgelA Algsliok
& QoS & W s FJHvIHE Fostal, Y1541 A IP QoS AlH|A
w4 sud 44 e HRxAE AT vk vk YislelA s IPTV AfH]
29 #AHAY o] YEYT ZAQ47A IPTDAP Transfer Delay), IPDV(IP
Delay Variahility), IPLR(IP Packet Loss Rate), IPER(IP Packet Error Rate),
o AHsh <3 3-6>°Aset Zo] FHV|ES daska itk

of
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(# 3-6) Y.15419| HEQT EZX|HE

= IPTD IPDV IPLR IPER SE2z0F
oH
0 100ms 50ms 1x10° 1x10™ real-time, jitter sensitive, high

interactive (VoIP, VTC)

1 A00ms 50ms 1x10° 110 real-time, Jitter sensitive, high

Interactive
2 100ms U 1x10° 1x10* |transaction data, high interactive
3 400ms U 1x10™ 1x10™" |transaction data, interactive
R R R e
5 U U U U gjtdvig?}?al application of default IP

6 5 |high bitrate, strictly low loss/error
6 100ms S0ms 110 1x10 (TV broadcast on IP)

7 400ms 50ms 1x10°° 1x10°  |high bitrate, strictly low loss/error

ITU-TellM= odelld v vEf A ddd FdA4x%9 273 24
= AER IPTVE] #§ dnbdel 323 A4S F3sh] fl#iA IPTV
FG(Focus Group)e T3t &-&sta 3tk FG IPTV-C-0411 &AM elA =
IPTVY QoS % QoE A ¥(metrics)S <3 3-7>3 %] Perceptual Quality
Metrics, Video Stream Metrics, “12]31 Transport Metrics®] 3702 AlF o=
o] A efstar Sl

Perceptual Quality Metrics< H|t] @ AlE 4 o0]Q A2 QoE A+E Al
&3ttl Video Stream Metricse F331% Ht] e AEYHO A3} FedEo]
+=4%¥ I, P, B ZdY9 HE, dY9F T metrics AFES$ITE Transport
Metrics IP, UDP, RTP, MPEG EWAYE Zg2EZ 5o AFo] wet Ju
= AF3t} o]= tA] Packet Loss Metrics, FEC Metrics, UDP Metrics,
Jitter and Delay Metrics, MPEG Metrics® &9t} (35 A &%)

_4
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-4

(& 3-7) IPTV FG2| QoS % QoE SEX|H®

T =EX 7
MOS-V, MOS-A, MOS-AV
Perceptual Quality Metrics Video Service Transmission Quality (VSTQ)

MOS-C, Estimated PSNR (EPSNR)

Proportion of LP,B frames impaired
I, P, B frame packets received
Video Stream Metrics I, P, B frame packets lost

I, P, B frame packets discarded
Mean bandwidth, Peak bandwidth

Uncorrected & corrected Packet Loss Rate
Packet Discard Rate,

Out of Sequence Packet Rate

Duplicate Packet Rate

Burst Loss Rate, Burst Length

Gap Loss Rate, Gap Length

Mean Consecutive Loss Period

Max Consecutive Loss Period

Packet Loss

FEC FEC Effectiveness

UDP Proportion of packets retransmitted
Transport Ratio of peak to mean bandwidth

Metrics smoothing jitter

jitter measured independent from smoothing
MAPDV, PPDV

Positive Jitter Threshold & Percentile

Negative Jitter Threshold & Percentile

Round Trip Delay

Jitter & Delay

PCR Jitter, TS_sync_loss

Sync_byte_error, Continuity_count_error
MPEG Transport_error, PCR_error
PCR_repetition_error
PCR_discontinuity_indicator_error, PTS_error

23 : FG IPTV-C-0411 (2007)

& A ASATA hE A2 Fosiled, o] 7k AF

o]
o
AZ QTA & MPEG-4/AVC SDTV 2 HDTVe] sk &L <3 3-8>
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(H 3-8) ITU-TS| QoE LTAtSt

&g | N9 | AH | = A e o
A =l A A 7l | AN FA £ T A Al
2.0 5 7.31E-06
MPEG-4 15
AVC/VC1 25 5 5.86E-06
/1A1ZE
SDTV
3.0 6 5.85E-06
200 50
8 14 1.28E-06
MPEG-4 13]
AVC/VCl 10 17 1.24E-06
V2 ks
HDTV
12 20 1.22E-06

=2 1 ITU-T FG IPTV-C-0184

2) ATIS(Alliance for Telecommunications Industry Solutions)

ATISOIM &= IPTV AMu)2~ F43E] 245 S8(Application) QoS¢ HES
ANetwork) QoSE T34l A2 Aftste F49 AxE Jiderqith
714 &8 QoST FEAN|AL] S ovshy thA] Transaction Quality,
Content Quality, Media Stream Quality®] 341522 T3, UWEY T QoS
= P HMEYINAY AS5S on|sh Transmission Quality Al&ol 343t
t} o] <& 3-9>° YERgIth

(& 3—-9) ATIS?| QoS SEX|®

QoS AS =R PNE!
s Packet Loss Rate before/after EC
* Packet Discard Rate
* Out of Sequence Packet Rate
* Burst Loss Rate before EC
* Burst Length before EC
Network | Transmission | * GAP Loss Rate after EC
Qos Quality  Smoothing Jitter
« PPDV
* Loss Period Count
* Loss Distance Count
* Minimum Loss Distance
* Maximum Loss period Retransmissions
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m]]

2l HfEH

od

ot

(H 3-9) ATISC| QoS ZAX|H(AZ)

QoS

A

i

THH

Transaction
Quality

* IGMP Join Latency

* IGMP Leave Latency

* Channel Change Delay

* DRM_Error

* Service_Availability_Error
* Service_Impairments_Error

Application
QoS

Media Stream
Quality

* TS Sync Loss Count

* Sync Byte Error Count

* Continuity Count Error Count

* PID_Error Count

* Program Specific Information(PSI) Error Count

Content
Quality

* MOS-V, MOS-A, MOS-AV
* Per PID Bandwidth

¢ Program/Channel Bandwidth
* PCR Jitter

* PCR Failures Count

* ITF buffer overruns

* ITF buffer underruns

* AV Synch

3) DSL(Digital Subscriber Line) 32 &

DSL ¥

QoE &7AFS

)

{0 ?INI

G
ol

=
»
=

fr o rfr

ol
o
)

rEOEN ol

2
)
ot

)
o

2

oo o2 iy
>
off o
o

kJ
20
&

)
ofj
rlo

M=

.
AC)

)
an

orlr ool o

zF Al

= WollA Aojel A&
AFEHS Esksitl DSL ol g9
3-10>f4 Aol

e
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(% 3-10) DSL XZEH2| QoE SEXI®E

AS gH

|l

K| &

IHH

AT A
Control Plane o AV} W AFEH A
«Ad WA AZE
* V-MOS

* MOS

« VoD HEZE ¥-3 A7t

Control Plane + STB Alg 9 QEA17H

Service Layer

Data Plane

-

Application Layer Q7Y =4

L3 A

* Bit Rate

o AT

«Ald WA AA
Control Plane « JEIF|AE A4 AIZE
Q) w A7

Data Plane T AR

Data Plane

Transport Layer

=7 1 2718 9 (2008)

4) ESTI(European Telecommunication Standards Institute)

ESTIOIA = TR 101 290%A4E &3t MPEG-2 ERAXE AERS ALG
sk tA" iE AlAEGAN P FHE Frbsle FEAARE AAlskaL 9l
th FAAEELS A wetA 1Yol 3907kA FEEH 159 A

T8 MPEG2 EWRAYE AEfo® FYiS Hdsr]d Ho
%

o %0 g o fo |
S o o

£ e
32
£
I
Ak
&
o
=2
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(# 3—11) ESTIQ| ESHAZE AEZ EXX|H

M= =X H
1] Ts_sync_loss, Sync_byte_error, PAT _error, Continuity_count_error
-

PMT _error, PID_error

Transport_error, CRC_error, PCR_error, PCR_repetition_error
254 PCR_discontinuity_indicator_error, PCR_accuracy_error
PTS_error, CAT error

NIT _error, NIT _actual_error, NIT _other_error, SI_repetition_error
Buffer_error, Unreferenced _PID

354 SDT _error, SDT_actual_error, SDE_other_error

EIT error, EIT _actual_error, EIT_other_error

EIT_PF _error, RST _error, TDT _error, Empty_buffer—error

Zx : ETSI TR 101 290 DVB

. $eluete] IPTV HU|AE 913 QoE/QoS T4 84

1) BeN(Broadband convergence Network)d} IPTV QoS/QoE

N

AAA oz A MEYAL] dedol el 148t ol& F-Fstalat
Afe FHsta ZAS Fsta Aok 2R vE e thaliA= ITUA
+ NGN(Next Generation Network)gl= ©]lFC® 8|1 -yl =
BeN(Broadband convergence Network)olﬁ]rb olFo® =Eal Sled, 74

QA YoM = olF QoS 7lew HAS T UESNAE &l Fue HE

njtjo] MuIAE AlFshs dF 7] 1P vZ9 2 Aol AZer 4 3l
th BeNe| Q3 54 7he-dl sl QoSel BAdo]al IPTVH VolPgl 2o
AU~ F40 Bl Hadk Holrl BeN #7404 F23F S-84n~7 2
Argoltt,

—?‘ﬂb}a‘rﬂ]/‘ib S A REAS RSN T2 FAYASL A BeN AujA
o] #ES 67H4 FEE FEstal 7o) F4 Ax 9 A VleS dosta
AUtk o] ket IPTVSF e R0 zA thahd Jdqu|ag o448 44
AUIAE 1HE = Qlth <X 3-12>9A & o]F AH]A fF3ef gt BeNel
Aol FAAZE UERGILE ol F4EAEe Hato] 94 MOS 3 22 A

g ool 3 <3 3-13>cAE o5 AMH|x {3
= ek FAARY Vs HERGIT



II. HEOLO] YSYYS X B« /77

(& 3—-12) BcN AMH|A EZX|H

= x| K| &
MblA5H =EAE
H445d58 R—Value ozl e | 2 XA X[E
o5+
oA} ] 2 O O O O O
279
PgAH| 2 ° ) ° ° )
(# 3-13) BcN AMH|A EZSH
- ZXX
Mu2g® | ES T o T g2
o= o L R a4 [} X|E
NZg | gzg | R-Value - I 1=
SS | 99%1 - 90<= 105 | 2ms | 50ms
5}3]
Oﬂﬂz}ﬂjA S | 97%1 80~90 10-4 50ms
[ele} —
A | 95%1 70-80 | 10-3 | 100ms
ss - 99% 1 10-5 | 20ms | 100ms
L7749
s | S 97% 1 104 | 50ms
[eNe] —
A 95% 1 10-3 | 100ms

2) KT29] IPTV QoS/QoE 8 FA}g}

A Mol A Ao wks) o] -EjubE]e] KTelA= IPTVS B E AH)
A F4E NP-QoS-QoER -#38te] HIshaA QoEE WA 294 QoE, A
A4 QoE, 18]aL F7F] QoEE Ali-atal itk <3 3-14>, <& 3-15>, 19
I <3 3-16>AME 94 QoERF QoS, 18|31 NP FHeAE #Hud=s
Uepigith, T8 <3E 3-14>eAM e FH8AE sEeks QoE Indicators}

gk, (12 C F2)

rir
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(# 3-14) 22& QoE ¥ S2eA
QoE Level 1 QoE Level 2 QoE Indicator
Audio QoE he o= Drop outs
A= Resolution
A o=t Color Error
Video QoE Sy o ]é%%relzs Edge Busyness, Block Distortion
3 Object Persistence, Object Retention
e Jerkiness, Frame skipping, Frame freezing
Multimedia QoE AV %3} Lip sync

Transaction HLOA7 Channel Change Latency, Pause/Play Latency

QoE voe EPG navigation responsiveness
Transmission AEA Out—of—Serv@ce Duration time

QoE Out-of-Service Frequency
Security QoE Hot Content Security Level

(E 3-15) QoS & & EXQA
QoS Level 1 QoS Level 2
Middle ware Middleware Precessing Time, Authentication Error
Protocol Channel Zapping Time, RTP Delay, RTP Jitter
VoD Server VoD Server Error, VoD Server Delay
Network Edge & Bandwidth, Burst Level, IP Packet Delay
Access IP Packet Loss, IP Packet Jitter

MPEG Transport Stream

PCR Jitter, PTS error, PSI Data error

Decoding / Decryption

Decoding Error, Decoding Delay

STB Command Processing Time,

>TB STB Buffer Under/Overflow
(#F 3-16) NP 3! & EZQA
NP Level 1 NP Level 2
STB CPU AHEE, Memory, STB Zoll AR A5
A = A=

A, AAAAA

)

ol EYE A4, AAE AVMEs A
CRC oY A4, Az 3248, Port Up/Down 15
CPU 2E H3&, 7IIAXE #7115

VY Ed A%, ASE ANE A7

71719 Al A4 =
(W B} %jﬁ%q%;_ag CPU 25 ok @im o A R
e eEa - W2 S ol A, W O]EM] |22 el A5
A574m] A7) ol
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4. HE|O|C[0] S BRHI =+

7} V-Factor ¥ MDI
1) V-Factor

V-Factori= <I17Fe] A1z EA1S 183 MPQM(Moving Pictures Quality
Metric) 2ol A ste] IPTVE] 4 H7HE Fadske tfiiz]l ZMo|t} o]
J"]7}_1_?L l"%i@r% ‘%’ﬂ“]r/}‘ﬂ TG Y JFx Yte 2 ]
21 Fg/del dist 4dF2] MOSe) slidsti 1914 57419 A&

Seoh
womA AR 34 W7k P F NR B ke shlea @ 4 9l
ot AAZ V-Factorgh= &0l F7H4 Qu|Z ALg-H) stu= ol & 7Idst

QoSmetrics®] &FHOEA ] ujojy TE sh= FAAEe] 7|kste] d

o] 5349 AEYY Fde Sste WHECEA S ou|ojtt
[1% 3-37]el4] V-Factor?] #H7F ¥HS YeERAEE V-Factor Jo+
MPQMe Fall E= 9=, MPQMS tHA] BlolW XHE H|Esto] FHIES)
AEZylo] #Ast ARl 7 &4 T2 Y seveE de=x s ofu
AHE A4sH] Yair= v EAEZ S PCR(Program Clock Reference)”}
< AR HEiAe MESA deel dst JrUE Fast
& FATZINA ARGEE W] A7)8F dAET T F
s3p7)19) TRt T F5 28 st 98 ARE o] &eke] sl
3 Eo QERTE ARSIt 2o FHE
a1k ol Fastd %oé*(} Yol 1914, PRIA|, BRIAlof| waba &
o] mx]E o] HLr)b xfo|upr] wjEolth = [ T QoA REZA mi
2 AEHE olojA TS P 2 W B ZYe AdE 5

7

[ g2 P 4 B X9

—!—‘

o

0
>
¥

&

o

2
2,

ot

o 1

ah

N

rlr
r

ré

Fl

HlaA AEZ7E b & 5 ol

V-Factors= 949 4 H59 3 FAE Adsts= dof "ok 7}
ARES A|F3th = ETSI TR 101 290014 HoE EWAATE AEHo|

3t KPI(Key Performance Indicator)®} ITU Y1540/1541 B+= IETF RFC2330¢]
A skl Sl HMEYA ASe sy dde geprgeEs Lesith



80 + ZEDITIO| Y& MHINS /01 QoS/QoE B IE X WY o7

Frogam
————— Fefares i
Time
Jitter
rd
_ -|'> T],q:\:: =,
m -
|7 Frame Tupe I a— —_— ; V-Factor
‘ biglE Analyeia W Fate Score
| Influence
Caarti
Leualmr =
Heturcrk
ST Packet
Loss

V-Factor -2
AelA v st &
e HEPPAE A
= UESA 4o o
23 AutA el Au]A2]
2o V-Factor °f|© H
AA Adstal Frlek= defl 838tttk
~Factor®] 538t At A& A7shd, B 7o HEvh
of thgt #d FHr7F st Aol o]E AREe = etst
s st AT =
) V*Factor% 73"’& St
SO ey sh=t ©] 4
o A7t Tzﬁr darels wol
Al wje] AP =R ARl thaix
1 YEQZ &M 2] F87d2 Al
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2) MDI(Media Delivery Index)

MDI(Media Delivery Index)+ W3 Y= @A e] IPTV AlA" gk 4l
47 =424 IneoQuest Technologies”} 7W&alR om AEZW AMu] A,
MPEG &%/, VoIPE BHIEsto] AlgF A W a7 &4of wigtsh §-&-tofd
ZGA AHEEO] MEYA ﬂ‘j] AANA = o] BastE o]l MDIE W
o] "yuto] T9 AERS F4 SAE wA & F vk SHeA
F53b7] e AERHA Hrte] 2 AREEE THE QoE W vls) U
EQ AuE ksl f-83 Aol

No Jitter Present

20 4 B |

.-‘/-'-

Total packets received
|
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T 101
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Time (ms)
[O3 3-38] X|E| & L0 E 41 TH3

MDIE FA3k= 3 7FA] &4+ DF(Delay Factor)e]th. DF= E#3 oA
wgehs AEle B FdEow AEE A 9ske] AHEE vH e 2
76l slgais ATk goltk. A4 el WA AHE B4t F4e A
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(# 3-17) IPTV S2&5Y 23 oA
Agama Technologies AB Mixed Signals, Inc.
Agilent Technologies, Inc. Motive, Inc
Bridge Technologies AS NetHawk Oyj
Brix Networks Pixelmetrix Corporation
Cisco Systems, Inc. Prosilient Technologies AB
Danaher Corporation Psytechnics Ltd.
=g EXFO Electro-Optical Eng. Inc. Shenick Network Systems Ltd.
‘;*,_l,_ A Fluke Networks Spirent Communications plc
Harris Corporation Sunrise Telecom
HyC Symmetricom, Inc.
IneoQuest Technologies, Inc. (Incorporating QoSmetrics)
Ixia Tektronix, Inc.
JDS Uniphase Corporation Telchemy, Inc.
Mariner Partners, Inc. Tollgrade Communications, Inc.
Miranda Technologies Witbe, Inc.

1) QoSMetrix

QoSmetrics= 200733 Symmetricom®| THE7|7H4] AXEYo]ZHE &}
Sl o277k MESIA e 4 Fokell Slojx] gAY Ax gFs
sl gk

MPEG-2 EWUAYE AEYORRE JRE 533}

B FA dE, 9 A A,

A AY 283 T8 7 T IP ASelA
WHAA TS AAS= IGMP Join/Leave©l] t3t A&

=
gk Ao) V-Factor 7|&2 IWiy=gro =z 7dE &

H 59 A 545 7FestA v

Al AF 492> NetAgents, NetWarrior, 12|11 NetAdvisor® ©]5¢]
Aok HA NetAgenti= AHEAFS] HFFEIOA Ao = =58 o] 7hs
kg 7N S8 ZEIPOREAM, AREAR Mu|ag iste] HEdd, w7
=4, AHng 9 Ve 558 HESA EAE g@ldith ol Fal AREA
=

Wel At wasey A2A9e a3 9w, AR SdelaE =S
2 97 @Y7} D Ado] st

NetWarriori= HIEH A2 A5S TUYHY 317 {3t st=9lo] AAEH| =2
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A, V-Factor 7|42 AFE3le] MPEGO.Z B33ty AEZW F94e #2z
Aes AAgtoz B3 [P SLAE 93 F47]Fo2A4 ITU %F9
Y1540/1541001M 2] A4, &4, A 55 AlFstal, VolPE 913 F47]Eo=®
A ITUS G107914 9 MOSE 183l IPlM ] T4 A4S 93 #4771+
© 24 V-Factor?} ESTI TR 101-2902 H|E3e KPI 55 A3l
NetAdsisor= NetWarrior sF=910] 1] 2} NetAgents AZEgo] Tz 7300

2RY AFAQ ARE s TdelMY EUEE AlAHe] e ddith
2) Agilent Technology

Agilent Technology°ll A+ &4, 94, dlolg®E /% TPS(Triple Play
Service)?] ¥4 H7} W B4 =424 J6900AE NSt J6900A &FA
> UEYD 4528, 5489 594 4, ARlA 35, QoE, 181 IP Y
EQA e o SHAY T e T Zolth T3 o] &7 Agilent?)
Distributed Network Analyzer & 253 37 AR 4= Qi)

JE900AE th=t &2 54 Vo= AFdth

O @d £FHOZ IPTV, VoD, VoIP 9 HoJE] #4 A3

O IPTV, VoD % VoIPe] A1E9% 3% wt]e]o] 415 &4

O A2 EdFe] Az 4 9 EYE #+H
O A|E WA 2 VoD HWHo| 3t & A
O
O

17F H-A
RFC4445-MDI 2 ETSI TR101-290 #41-& %3+t oAk Wl 54 B

A

—

o
=
IPTV A, VoD 2= 13 4 Voice Call &

Agilent Technologies

JGI00A Agilent Triple Play Analyzer

[112] 3-40] Agilent Technology2| J6900A
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3) IneoQuest

IneoquestA= IP U EY A4 oA MPEG-2 TSZ 5%+ H264 594 2
HES MDI E4L AA7IoT ZA5h= ﬂlﬂlilﬂ SingulusE 7R3k T
Singulusv UIE A RYUHE, &4, 13 58, Ag37L 54 5= st &
3 7S 7Ha qlow, 1 7idke] 944 #e7t 7hsstth Singuluse Tt
e 7ss Alsdth

O VoIP(Video over IP)/VoD % A&7}

O IPTV/VoD AH A28 A8 7}

O VLAN Y UDPZH-E QAMCS =] ujsg A3 7}

O QAM¥} HEFHAE HAESH| 913 VoD AEF Y
O Edge ¥RQIE A|¥HF7}

O #WH &4 YEYT QoS, H]AAAQ MDI AE RUEH
O AAZFS 2 Video over IP UE Ji g 2 &4 vk 7S
O &Al°l ‘:H:-O/] HES 2| Bt AEFR] WA

O wtjo] Aol tigt MELA A5 57

O UEYT AEHA ASH7}

O Gigabit XE °F 8000 ~E-S FAlo A4

O &4 EdT AY#eld Z2ud

| 1 G _on
Singulus ™ " ™

»

= IneoQuest

[O2 3—41] IneoQuest?| Singulus G1-T
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4) Symmetricom

SymmetricomelX &= FF% 4 F7HE Qs AXIE #5 G424 Q-Probe
o

s 24715 JNESlth Q-Probe d|=dE A7)
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- PCR A H
- o F3 g Fe] WE

- AR g Fme wE

[1& 3—-42] Symmetricom2| Q—probe
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5) Tektronix

Tektronix= &% ZojAke] Z2 HUEH
PQM300 ZZ71% Qo
'csﬂ/\l— 7].0/\ ;é]l-o

d2 3 HElAd 54
BYE s Aesith PQM300S ﬂ%ﬁ?

PDI(Picture Defect Index) A 2]
St X dof g¥ES ddste w4 U9E g s A st

PQM3002 ta3 &2 7s= Aledth

O ZE&AQ Y= g
O &53} @4, 3k HE Al 7he-A e 5 3 Al oiE wE
q4E

O Aulze] PAn} sheel 4 A%

O YMEYA U9 o]x XA E daAE S 1

O "deud wEeld e AE UEST § o
A

E, olN

Aol Aule] E4

[2] 3-43] Tektronix2 PQM300
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1. IPTV A|AEI 1M
AA IPTV AAEE [28 4-1]0f vrebdl whe} o] ZRIE ARIR}, Afn]2
AR MEL A ARIAL, 8o ARRAE o] oo A

Y Y N It
‘UZ’I 0,28
Content SHaam Delver ecoae il
Transact Control
Content Service Network Customer
L Provider Provider Provider
A e A vy

%3 :ITU FG IPTV
[32 4-1] IPTV AlARIS] 1M

= AFARLS] Fo PH= A W x g2 g3 d VOD FHEES Al
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IV. IPTV MH|2Qf QY ST
Acquisition Domain Content Processing Domain Distribution DomI;I: i
_____ » Demux MPTS, i e
a%é e, Y| g e £ ewm 22
e e 8 TERTOZ WRr S o |
g - ;
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n.uniu - ‘.—'- g
T R
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.24 G C
- auge Copper
26 Gauge Copper

8 =

ADSL Bandwidth (Mbps)

6 16 17 18 19 20

ADSL Loop Length (kft)

2] : MRG Report(2007)
[22 4-3] xDSL A0l MPEG—22t MPEG—4 AVC H|m

2) HIEE Ao
F-33k0] A3 el MPEG 2E#HS #Hs|nd, @A) do|eghe A7t
of wet s kil WEdth T FA o] wAY Hibe A9 e
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A A o E g P FE ARl dEE AlFshs HES Ao 4o
© 24 CF(Constrained-fidelity) CBR 3.3} "5 o] it} o] WS F3f
2 AR 9 AlEe] FHolE BESIAIAAM oF 20% WA 30% 7F
2 Edo] t}
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BE A, IPTV FG® Qo0S/QoE Metrics

(HE A—1) Perceptual Quality Metrics

Metric

Description

MOS-V

Video MOS, a 1-5 score that considers the effect of the video
codec, frame rate, packet loss distribution and GoP structure on
viewing quality

MOS-A

Audio MOS, a 1-5 score that considers the effect of the audio
codec, bit rate, sample rate and packet loss on viewing quality

MOS-AV

Audio-Video MOS - a 1-5 score that considers the effect of
picture & audio quality and audio—video synchronization on
overall user experience

Video Service
Transmission Quality
(VSTQ)

Transmission quality, a 0-50 codec independent score measuring
the ability of the IP network to carry reliable video

MOS-C

Control plane MOS, a 1-5 score that provides a measure of
control interactions such as channel change on user perceived
quality

Estimated PSNR
(EPSNR)

Estimated Peak Signal to Noise Ratio (PSNR) expressed in dB.
This is an estimate of the distortion that has occurred between
the source video stream and the output video stream.

(HE A—2) Video Stream Metrics

Metric

Description

Proportion of I frames
impaired

Percentage of I frames impaired by loss/discard

Proportion of P frames
impaired

Percentage of P frames impaired by loss/discard

Proportion of B frames
impaired

Percentage of B frames impaired by loss/discard

I, P, B frame packets
received

Counts of the numbers of I, P and B frame packets received

I, P, B frame packets
lost

Counts of the numbers of I, P and B frame packets lost

I, P, B frame packets
discarded

Counts of the numbers of I, P and B frame packets discarded

Mean bandwidth

Average video bandwidth excluding IP overhead, FEC and
retransmissions

Peak bandwidth

Peak video bandwidth excluding IP overhead, FEC and
retransmissions




140 + HEOIEIO) Y4B MHIAS 9/OF QoS/QoE B 1Z N

Yy o7

(HE A-3) Transport Metrics & Packet Loss Metrics

Metric

Description

Uncorrected Packet
Loss Rate

Percentage of IP packets lost in the network

Corrected Packet Loss
Rate

Packet loss rate after correction by Forward Error Correction
or retransmission

Packet Discard Rate

Percentage of packets discarded due to late arrival

Out of Sequence
Packet Rate

Percentage of packets arriving out of sequence

Duplicate Packet Rate

Percentage of duplicate packets

Burst Loss Rate

Percentage of packets lost within (sparse) burst periods

Burst Length

Average length of (sparse) burst periods

Gap Loss Rate

Percentage of packets lost within gap periods

Gap Length

Average length of gaps between bursts

Mean Consecutive Loss
Period

Average length of consecutive loss periods

Max Consecutive Loss
Period

Maximum length of consecutive loss periods

(HE

A—4) Transport Metrics & FEC Metrics

Metric

Description

FEC Effectiveness

Percentage improvement in packet loss rate due to Forward

Error Correction

(¥ A-5) Transport Metrics = UDP Metrics
Metric Description
Pr i f pack .
OpOI'th'l’l of packets Percentage of packets retransmitted
retransmitted

Ratio of peak to mean
bandwidth

Ratio of bandwidth peak due to retransmission to average
bandwidth
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(E A—6) Transport Metrics & Jitter 2! Delay Metrics

Metric

Description

smoothing jitter

Delay variation due to deliberate smoothing of the packet flow

jitter measured independent from smoothing

MAPDV

Mean Absolute Packet Delay Variation

PPDV

Packet to Packet Delay Variation

Positive Jitter
Threshold

Positive jitter threshold

Positive Jitter
Percentile

Percentage of packets arriving within positive jitter threshold

Negative Jitter
Threshold

Negative jitter threshold (defined)

Negative Jitter
Percentile

Percentage of packets arriving within negative jitter threshold

Round Trip Delay

Round trip delay (control plane)

(& A-7) Transport Metrics & MPEG Loss Metrics

Metric

Description

PCR Jitter

PCR jitter level

TS_sync_loss

Loss of synchronization at MPEG transport stream

Sync_byte_error

Invalid MPEG transport sync byte

Continuity_count_error

Incorrect packet order, duplicate packet or lost packet

Transport_error

Transport error indicator in MPEG transport header set

PCR_error

Discontinuity in protgram clock reference(PCR)

PCR_repetittion_error

Time interval between two successive PCR values more than
40ms

PCR_discontinuity_indic
ator_error

Difference between two consecutive PCR values is over 100ms
without discontinuity bit set

PTS_error

Interval between presentation time stamps more than 700ms
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No. Indicator Precondition Reference
11 Ts_sync_loss Loss of Syr_l‘chronization‘ with consideration ggsl gg 41%%1%;1{‘[1]:
of hysteresis parameters annex G.01
1.2 | Sync_byte_error |Sync_byte not equal 0x47 ggg/sl gg 41§%1871[1]:
PID 0x0000 does not occur at least every
0,5s . < .
, . . ISO/IEC 13818-1[1]:
13 PAT error a PID 0x0000 does not contain a table_id clauses 2443,
0x00(Gi.e. a PAT) 9444
Scrambling_control_field is not 00 for PID S
0x0000
Sections with table_id 0x00 do not occur TR 101 154[4] :
at least every 0,5 s on PID 0x0000. 4.1.7
Section with table_id other than 0x00
13a | PAT error 2 13,04 on PID 0x0000. ISO/IEC 13818-1[1]:
Scrambling_control_field is not 00 for PID |clauses 2.4.4.3,
0x0000 2444
. Incorrect packet order ISO/IEC 13818-1[11:
14 Contmg;tr%;count a packet occurs more than twice clauses 2.4.3.2,
- lost packet 24.3.3
Sections with table_id 0x02,(i.e.a PMT), do
not occur at least every 0,5 s on the PID
which is referred to in the PAT ISO/IEC 13818-1[1]:
15 PMT _error Scrambling_control_field is not 00 for all clauses 2.4.4.3,
PIDs 2444, 2448
containing sections with table_id 0x02(i.e.a.
PMT)
Sections with table_id 0x02,(i.e.a PMT), do
not occur at least every 0,5 s on each Ell]:{lf% 7154
program_map_PID which is referred to in D
the PAT Scrambling_control_field is not 00
L5a PMT _error_2 for all packets containing information of ISO/IEC 13818-1[1]:
section with table_id 0x02 (i.e. a PMT) on clauses 2443 :
each program_map_PID which is referred 2444 244 8 ’
to in the PAT SR A
16 PID_error Referred PID does not occur for a user ISO/IEC 13818-1[11:

specified period.

clauses 2.4.4.8
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No. Indicator Precondition Reference
o . B ISO/IEC 13818-1[11:
21 | Transport_error Transportﬁgrror_mdlcator in the TS-Header clauses 2.4.32,
is set to "I 9433
ISO/IEC 13818-1[11:
. lauses 2.4.3.2
CRC error occurred in CAT, PAT, PMT, ¢ ’
2.2 CRC_error |\ \IT EIT, BAT, SDT or TOT table annex 1
468[7] : clause 5.2
ISO/IEC 13818-1[11:
PCR discontinuity of more than 100ms gllal%sge)s 2.4.34,
occurring without specific indication iy o7
2.3 | PCR_error(note) Time interval between two consecutive ga?l/sl éESC911318§8 Alzr
PCR values more than 40ms TR 101 154
[4] : clause 454
234 PCR_repetition_e | Time interval between two consecutive TR 101 154
: rror PCR values more than 40ms [4] : clause 4.1.5.3
The difference between two consecutive ga?l/sl ESC2143§148_1[1]:
23h PCR_discontinuit | PCR values (PCRi:; - PCR;) is outside the 9435
: y_indicator_error |range of 0. ... 100ms without the ISO /IEC 13818-4[2]:
discontinuity_indicator set clauses 9113 ’
94 PCR_accuracy_er | PCR accuracy of selected programme is ISO/IEC 13818-1[1]:
’ ror not within #500ns clauses 2.4.2.2
ISO/IEC 13818-1[11:
25 PTS_error PTS repetition period more than 700ms clauses 2.4.3.6,
2437, 2774
Packets with transport_scrambling_control
not 00 present, but no section with B .
2.6 CAT error table_id = 0x0l(i.e. a CAT) present ISO/IEC 13818-1[1}:

Section with table_id other than Ox01(.e.
not a CAT) found on PID 0x0001

clauses 2.4.4
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No. Indicator Precondition Reference
Section with table_id other than 0x40 or 0x41
or 0x72 (ie not an NIT or ST) found on PID ][371]\1.3({0 46852 1
3.1 NIT error | 0x0010 TR'fo?Sff[s]* :
No Section with table_id 0x40 of 0x41 (i.e an 1 414 4
NIT) in PID value 0x0010 for more than 10s |©auses &L=
Section with table_id other than 0x40 of Ox41
of 0x72 (i.e not an NIT or ST) found on PID EN 300
0x0010 No section with table_id 0x40(i.e. an 468[7] : clause
3.1a | NIT actual error NIT _actual) in PID value 0x0010 for more 521, 514
than 10s. TR 101 211[8]:
Any two sections with table_id = 1 114 4'
0x40(NIT _actual) occur on PID 0x0010 within | ©a4ses &4%
a specified value (25 ms or lower).
Interval between secti%ns with 6he same oL 211 [8]
section_number and table_id = 0x41 TR 101 211
3.1b | NIT other_error (NIT _other) on PID 0x0010 longer than a clause 4.4.
specified value (10s of higher).
EN 300 468
39 SI_repetition Repe_tition.rate of SI tables outside of £F71]:{-Clause 514
_error specified limits 101211[8] : clause
44
TB_buffering_error
overflow of transport buffer (TBn)
TBsys_buffering_error
overflow of transport buffer for system
information(Tbsys))
MB_buffering_error
overflow of multiplexing buffer(MBn) of if
the vbv_delay method is used : underflow
of multiplexing buffer (MBn) I0S/IEC
EB_buffering_error 13818-1[11]:
overflow of elementary stream buffer (EBn) |clause 2.4.2.3
3.3 Buffer_error of if the leak method is used : ISO/IEC
underflow of elementary stream buffer 13818_4[2] :
(EBn) CLAUSES
though low_delay_flag and 911914
DSM_trick_mode_flag are set to O
else (vbv_delay method)
underflow of elementary stream buffer
(EBn)
B_buffering_error
overflow of underflow fo main buffer(bn)
Bsys_buffering_error
overflow of PSI input buffer(Bsys)
PID(other than PAT, CAT, CAT_ PIDs,
PNT_ PIDs, NIT_PID, SET_PID, TDT_PID, EN 300
34 Unreferenced |EIT_PID, RST_PID, reserved_for_future_use 468 7):clause 5.1.3
: _PID PIDs, of PIDs user defined as private data ’ o

streams) not referred to by a PMT within
0.5s
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No. Indicator Precondition Reference
PID(other than PMT_PIDs with numbers
3 4a Unreferenced |between 0x00 and Ox1F of PIDs user defined |EN 300 468
’ _PID as private data streams) not referred to by a |[7] : clause 5.1.3
PMT or a CAT within 0.5s
Sections with table_id =0x42 (SDT, actual
TS) not present on PID 0x011 for more than ][EI]\T 300 468
2s 7]t clause 5.1.3
3.5 SDT_error Sections with table_ids other than TR 101 211[8]:
0x42m0x46,0x4A of ox72 found on PID clause 4.1.4.4
0x0011
Sections with table_id =0x42 (SDT, actual
TS) not present on PID 0x011 for more than
2s I[EI]\I 300 468
Sections with table_ids other than 7] : clause 5.2.3,
35a | PP1-actual 6, pmoxa60x4A of 0x72 found on PID 514
- 0x0011 TR 101 211[8]:
Any two sections with table_id = 0x42 clause 4.1.4.4
(SDT_actual) occur on PID 0x011 within a
specified values 25ms of lower)
Interval between sections with the sa(lme ]
section—number and table_id = 0x46 (SDT, TR 101 211[8]:
3.5b | SDE_other_error other TS) on PID 0x011 longer than a clause 4.4
specifide value (10s of higher).
Sections with table_id = 0x4E (EIT-p/fm
actual TS )not present on PID 0x0012 for ][EI]\I 300 468
more than 2s 7] : clause 5.1.3
36 EIT_error | Sections with table)ids other than in the TR 101 211[8];
range 0x4E-0x6F of 0x72 found on PID clause 4.1.4.4
0x0012
Section ‘0’ with table_id = Ox4e (EIT-P
actual TS) not present on PID 0x0012 for
more than 2s
Sdtion '1" with table)d + Ox4E(EIT-F, actual EN 300 468
éI‘SS) not present on PID 0x0012 for more than [7] : clause 524,
36a | EIT_ actual_error Sections with table_ids other than in the %%14101 211[8]:
range 0x4E-0x6F of 0x72 found on PID 1 4144 ’
0x0012 clause 4.1.4.
Any two sections with table_id = ox4E
(EIT-P/F, actual TS) occur on PID 0x0012
within a specified value (25ms of lower)
Interval between section ‘0’ with tableOid =
0x4F(TIT-O, other TSz on PID 0x012 longer -
than a specified value (10s of higher) TR 101 211[8]:
36b | EIT other_error Interval between sections ‘1’ with table_id = |clause 4.4
0x4F (EIT-F, other TS) on PID 0x0012
longer than a specified value (10s of higher)
If either section (0" of '1’) of each EIT P/F
3.6c EIT_PF_error |subtable is present both must exist, EN 300 468

Otherwise EIT_PF_error should be indicated

[7] : clause 5.2.4
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No. Indicator Precondition Reference
Sections with table_id other than 0x71 of
0x72 found on PID 0x0013 EN 300 468
3.7 RST_error Any two sections with table_id = 0x71 (RST) |[7] : clause 5.1.3
occur on PID 0x0013 within a specified value
(25ms or lower)
Sections with table_id = 0x70 (TDT) not
present on PID 0x0014 for more than 30s ][371]\1_3§gu4é?526
3.8 TDT _error Sections with table_id other than 0x70, 0x72 TR.101 211[8]:
(ST) of 0x73 (TOT) found on PID clause 4144
0x0014within a specified value(25ms of lower) e
ISO/IEC
Transport buffer (TBn) not empty at least iﬁf&fgsl[l]'
once per second 94939496
or . . ISO/TEC
Empty_buffer |transport buffer for system information - .
39 ~ 13813-9[3]:
error (TBsys) not empty at least once per second annex E
o : . ISO/IEC
if the leak method is used multiplexing buffer 138188-4[2]:
(MBn) not empty at least once per second clauses ’

9112914
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Layer E)?l)et\é?:rgl video content impact standards and test
* RTP * video content Video «ITU Y.1541(IP
* RTCP * audio * off-color QoS)
« RTSP * player * pixelization * DVB-IP TS 102034
« SNMP | e trick-play for * blockiness * Fast channel
« HTTP VOD, PVR * motion prediction change in RTP
* MPEG * stream control error » Application layer
* SDP * image freeze FEC
* picture blackout « RTP
.7 ) * blue screen * RTCP
Application Audio « RTSP
« dropout * AV sync(ATSC IS
* click/pop 191)
* sync * HDTV signal
(SMPTE 202M)
* SD-SDI
* HD-SDI
e analog color matrix
* MPEG PES * GOP structures * MPEG-2
6 * Encryption * Picture Slices * MPEG-4 AVC
Presentation » Compression * Quantization
levels
* session * RTP encapsulation
establishment * RTP payload format
5 Session . inter*de\{icev
communication
* RTP
encapsulation
« TCP * MPEG TS * formatting * Generic coding of
« UDP * MPEG PES * packet loss realtime pictures
« UDP * paket jitter * FEC
4 ‘Transport encapsulation * out—-of-order *DVB-IP TS 102

* Frame sync, flow
control, error
checking

packets

034
* MPEG-2
* MPEG4 AVC
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Layer protocol video content impact standards and test
* IGMP/ * Packets » multicast group * IGMP
snooping | ¢ IP encapsulation | * unicast * Ethernet
Netgv otk « RSVP * Routing  video aggregation aggregation
< IP * Logocal
addressing
* Ethernet | ¢ Physical » Switching * Encapsulation over
« ADSL addressing * Bridging AALS
* PPP * Logical Link * Service * GSMP
Data2Link « SONET/ Control aggregation * DSL Architecture
SDH » Media Access * Ethernet (IEEE
* DTM Control 802.3)
* ATM
* Copper * Physical medium | * Signal presence * 1000base-T Fiber
1 « FTTx * Signal level Optic

Physical
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CHEXMSE 02-750-1114
E—mail: webmaster@kcc.go.kr

Homepage: www_ Kkcc.or kr
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