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SUMMARY

Everyday an immense amount of information is yield within the
technological information and communication world. Most of this
information takes place through multimedia means.

Multimedia is increasingly important due to the widespread of multimedia
applications such as multimedia education leaming, medical treatment,
business conferences and entertainment. Users of such applications think
that it 1is important to promote quality multimedia as well as
communication services.

Developed countries recognize the importance of the quality of multimedia
and communication services and have made efforts to meet customers
needs as well as to promote communication network. Currently, South
Korea is trying to construct an broadband network for the access of
knowledge-based technological society. Yet, the quick and wide
distribution of multimedia services has not been matched with the
emergence of proper quality management procedures and standard
assessment criteria. Therefore, it is crucial to make the above two factors
suitable for South Korea's needs.

This research presents new subjective criteria for the quality assessment
appropriate for South Korea. These criteria will be determined after
performing a quality assessment on video that uses an broadband network
and analyzes quality assessment activities conducted in domestic as well
as foreign institutes(i.e. ITU-T.). The results will be important to evaluate

the satisfactory degree of service activities.
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Qualitv of the speech Score
Excellent 5
Good 4
Fair 3
Poor 2
Bad 1

Fig. 1 The Scale of MOS scoring

S mde s FRAHJ] FHES SAHsr] S8 MR 82 EEsd
ITU-T< ITU-RelA 9 BE Pl Mujxe FaAQ FHSYS a8
4 ¥4 HXEE Fig 29 (a)-(c)sh o] A @3 7= e FAHE
7NEoR 3, oA A HxE (d)-(DellA 2 uish Zo]
%7(DSCQS : Double-stimulus continuous quality scale) ¥ 2.2 H7}3}

T 9n, ANHZG A A5 dged ARYAclds EAHA AL W

olglg 71EE AR B =2dAe AAR AF MulEoM Abg Aol

teed FHAE MOSHEE Hrls] oM 2 dAd %e
FAHE 71ES A 2o £ ol&AT =e FEY 2dHez 54
He B4 dASrEEY BAE vagezN Muls FH Wi A F
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Qualitv of the speech / connection Score Did you or your partner have any difficulty in
Excel lent 5 talking or hearing over the connection ?
Good 4 Yes 1
Fair 3 No 0
Poor 2
Bad ! (c) Conversation difficulty scale
(a) Listening—quality scale
A B
Effort required to understand the meaning of sentences Score T T
Complete relaxation possible; no effort required 5 Excellent
Attention necessary, no appreciable effort required 4 —— L o
Moderate effort required 3 Good
Considerable effort required 2
No meaning understood with any feasible effort l T T
(b) Listening-effort scale Fair
— o —
Image quality Score Image impairment Score Poor
Excellent 5 imperceptible 5 - "'r‘
Good 4 Perceptible, but not annoying 4
Fair 3 Slightiy annoying 3 Bad J J
Poor 2 Annoy ing 2 - .
Bad | Yery annoying !
(f) Double stimulus
| (d) Image quality scale (e) Image impairsent scale continuous quality scale
{

Fig. 2 The Scale of ITU Measurement
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Muj~ F4 F4 3 e ZA 43 Wi (analytic method)® A 353 Wl
(empirical method)2 2 s, 243 9o AlAde] FJ328 AAHS
wdgsied O RAwE ZAZ PJriste WHoR HA DA HEEHY
HEHA 7IHeZ2E GOMS, Heuristic Evaluation, Cognitive Walkthrough,
Keystroke Level T©°] At AFH Wi Al2d &4 F HA ARAE
oz 3t 84 Hriold g2 Fxujgo] 2751 AL AlFo] WQ
stoh. AdA Horbhgy, B#EF Hot Ay, A& HJrhEy Fol dth
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Fig. 3 Perceptual structure of Video
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& A3 RSt 282 SEE dIEFE HAE 44y FHHA F9
F WIS, 4709 9H S, gz 2709 AHAEQ PHES ALRE YT 1
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Hol oEsts BTNAA ANES] G4 FIES 2Hd] AAHA 71ES

e =@ 948 3¥5Y 9, dre 9o, aen g3A

. 1
e on 2z FAYHE AT AT 1FL VERAAk
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321 olF A= B3 ¥ =R(EBUY)

DSIS(Double Stimulus Impairment Scale Method)E 53] EBUW ol
E2exe oz Aage Auge FHe §E2 AYHA 3 54
o] ool ojgdtt HrH L Hxo d3rt fle 7IE S, vool 4
32 do7 HAE LS A&EA AAEL, Friae HxY 7F ES
NAAAFD, A& BAHE H2E s Hriste Aol 5Aolu. H
7} AL 308 olU2, HAEE 40 AA £3F oWz g Hrizle HA
gk 15%o] "Wasiy uHxAAAZ st FrF e YRty o= 5 dAE

o

—n
2

322 olF A4 4 FE ¥ =4 (DSCQS)

DSCQS(Double Stimulus Continuous Quality Scale method) #H7}H & 7]
Fol e 2" FHE FAHI}E Aol FHoW HuH drt AL 7
$2 Hristed Agsich EBUYEHY Aole 71F 333 HXE 3H4fol
AAEHE 47 AYSHA o] Fo] AE Holn Hrtato Al oj= 2o FAFo]
71 sHdZtE g FA gen



J7AHEE A e wFoR2 Ul TS A Ao B7iAst o)
A5 ol ol s Hrigt} o] A s FF S BF S5YAY FH 3
ol gl ~Ade] el Hrt &oE 7Idsi FrEAE A o
#at7] A BAES 7Yk Fig. 55 DSCQSOl Al&5 e H7MAH X o
olth Hrixte 7h el HAAHQ stAS HtaA M2 2AL el
e 7tz Moz FAET Bt A Z H/hAE EAE FAE AL
B3lide] atol & abEdte g 7O

No.1 No.2 No.3

Excellent
(e $0)

Good
(®CtH)

Fair
(2%)

Poor
(Li Ct)

Bad
(he uwg)

Fig. 4 The Scale of Measurement
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IV. %M HHg e HEA QoS

ATM Aul~E shibe) ATM S4%0] 27] g S48 e 84, dol
H, 34 594 53 2ol 9w gHe) Auas AZY 5 Aew AeA
of AE g ol weh 7] Mul2st sbsE o] SAolk

ATM £41 #4e 7129 84 @ 99 $4 243 402 FA

A2 EFE WAolth ATM Sl ATM 48 71¥ A% sdoz

Lo

At gl lold AAFAH BHSH WA ATM HAe FA% 3
g5ge ABANE S5 HFL & AL @ohe ool Ak @

# oA 2 FA LA vusd g4 mgddAe Muladz fde @
Fe F ool AdS FaM AR NIE d£5HA vELR dIEHAoy,
ATME AR A5 E ZgM ATM Ao dol 7Hd aid & S8 dgsigs
oAl 2R A #ol7h Ut

ATM 71&2 ZA BF3 717 ITU-TS LAN/WAN 9t 2 54 4}
Az Gol Fostn e W BEZ GAHJA ATM E#o] FFo] 5o =
A FEsts 2 Ao

4.1 ATMS| A& A MH[A 7=

ATM Z2EZ9 AF 7+2& B EYAZF, ATM AF 2 ATM FHEA
Z=(AAL: ATM Adaptation Layer)2 & FEET AAL AlZ9 15L& &4,
it e, dlolg T3 22 A& FAHE AAL AFAR 1A £& 7Hd
e AEddiel AAA Ee BAAEAA 5o gt HEd epde B3R
A2 E BA43te 71522 AT vgest o] AAIE Mg 8de A
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S AAL type 1& A1 8318 AAg A F+&& Fig. 5 2o

/ Management Plane o
2|3
Control Plane User Plane 2z
£|5
oo
3|
Higher Layer Protocols als
a0
1E:

ATM Adaptation Layer(AAL) }S,

ATM Layer
Physical Layer

Fig. 5 Hierarchical Structure of ATM

Fig. 5141 Control Plane2 22 HAA/FA/3A 5 &S F3yh3= 2

35 93t FFxola, User Plane& AAHE A2 oA A&z dlolEle]
s s Fxol } User Plane®] AALLS A9 A9 diolH g
upel 4712 Fg 22 FEFH 471x 9] AAL Typed 7HAt. ZFHAE A

}¥ Table 12 2t}

Ol

Table. 1 Service CLASS of ATM

CLASS A | B c | D
Real-Time Required Not Required
Bit Rate CBR | VBR
Connection ) )
Connection Oriented CL
Type

AAL Type| AAL 1 ALL 2 AAL 3/4, AAL 5

Service |SA(H3b)| 34443t | SMDS Date
Payload

) 47 Byte 44 Byte 48 Byte
Size

flo

A AAL 1 ©<iel 7Hd ®el AgHz den, AAL 2 ©4
IMT-200001 A1 AR89 Zlolth. AAL 3/4, AAL 5 B2 HAAL 54& 8

-4
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A wev g ooz AHEst7|d #&3to.

&

4.2 ATM Mu[22o| Efg] Yo AXM E24= 3 Qos Ttzto|E

ATM Mulat RE Aug A 9z 4457 gool 4 A4 w7
i RRAANE 4, dold, G4 5o deulAU Au2E odse]
2 AeA g

421 Myl H 9

Mul& s dEss delHe Edy EA4% 87HE Avjx FH
el Table 2o EAIH= RAAY FE59 CBR, rt-VBR, NRT-VBR, UBR,
ABRY 5F /7 Ut

Table. 2 Service Category of ATM

ATM Layer Service Category
CBR rt-VBR NRT-VBR UBR ABR
Real-Time Non-Real-Time e Aviable
Constant | Variable Variable Bit Ug?f’e];‘ft‘ed Bit
't rate | Bit Rate Rate it Rate Rate
PCR, ~
RSN e O e o O
Traffic SCR,
MBS, — O — — _
Parameter CDVT
MCR — — — — O
Peak to
Peak O O X X X
Qos CDhV
Pararnarneter| xg
CTD O O X X X
CLR O O O X X
th&44 | FeedBack X X X X O
O 1 A A (Specified) X . "] X A (Unspecified)

- 13 -



PCR(Peak Cell Rate)> #4135 gdd7ldA 23 &8 o2 HAF3teE Ho
H&ol, 5 sie] A Atolo] i Hax Azt 9452 A", CDVT
(Cell Delay Variation Tolerance): 733 Aol tidted Mol HE717F F9
AP A Aol WEE s &str] A 9o, SCR(Sustainable Cell
Rate)2 #Hy 4 £% 5 MBS(Maximum Burst Size)= Hd WAE A&,
MCR(Minimum Cell Rate)2 #4A A £% CDV(Cell Delay Variation)<
4 Ad £% 5 CTD(Cell Transfer Delay): 4 A% €98 CLR(Cell
Loss Ratio)2 4 &4&<& YEAT

422 EHE 54 3 QoS vl H

E#® £4& PCR, CDVT, SCR, MBS, MCR &tnlej2 E&st1, Ay
> %4 (QoS)e CDV, CTD, CLR9] Al Al stejujeiz F& o).

_ﬂm

423 CBR % VBR AH] 2

WEHQA MylAs F¥Eo=2A CBR 2 VBRe] 2ttt CBR(Constant Bit
Rate)2 1A dolg H4EZ AMu|23d= Z#oZ PCR(Peak Cell rate),
CDTV(Cell Delay Variation Tolerance)E& A3t A &A8 Al A4Ad,
A AR E Fol A% 7HxE RS VBR(Variable Bit Rate)2 A<
Al AEES AR digZo] 7hEAclEE BE JHYAE] FAA T A
Y& AEdte Arox 257 Hg g9 ES YRR A ¥ 23 ¥
< 34% & Ao rt-VBR(Real-Time Variable Bit Rate)2 A @Azt )

HEdd dA48 HeS 8738y S48 I AEE BHoE e Mua
o] PCR, SCR, MBS9] Ead¥g EAS Yetdth. nrt-VBR(Non-Real-Time
Variable Bit Rate)& B AE7ZF 2% v AAIZE dolH () ZFe giiojg 9



diole])e] MFol HE&ES g Ay 2o rt-VBR¥} Zo] PCR, SCR, MBS
of By SAHor 5F Aoju Mulzde @2 A 489 AFo] A
A7E AAL Ads sEdezH dAGTEAE 7IgE & Ao

4.3 QoS % H|C|2 XS mlztolH

ATM AMelxe % ARARsE ARR ARl AE]2 F 2 (Quality  of

ServiceiQoS)& Abdel @elstel AR GRel AgAE Ase FE
F4% 2P0e + Jov AddE nde £2 v d3std nFAY
Aqul=g A F Aok

431 QoS T+z}ulH
O Hd A 38 ¥F(peak-to-peak CDV)
- H A AdF AdolAM nAHE A AEFAAAN 2" F=go]HA A
718 AA5)S AL AAAZ
Peak-to-peak CDV = Hdje] CTD - 49 CTD
@ Hd 4 A4 A A(Maximum Cell Transfer Delay : maxCTD)
- 3 AR ZAHHA cell exit event?} dojd wiel T AR =2 Aol A

Cell entry event7} dojw& w712 74 33+ A|7H

maxCTD = Z(2=H AW M2 Ad + 29423t dFAA)

- 15 -



3 A €28 (Cell Loss Rate : CLR)
- AE3 HMA ASECBo E3tel A2 A9 thsf 29& Ale]o] A
HEA dojvid Ao gk vl &

. Lost__Cells _
Cell__Loss__Ratio= Transmitted. Cells (4-1)

@ 4 o 2] & (Cell Error Ratio : CER)
A5 A4 AAHTHoz dgo] @ A + HEA o7t BAaFdAd)
tha AdFAl oeirt HAps Ao g v &

Cell_Error_Ratio= Errored_ Cells
- - Successfully_ Transmitted__Cells+ Errored__ CelL(s

4-2)

4.4 H|C|2 MSA| QoS

Bt e = olal ATMel 7]utet 39 ISDN MEYAA AFHE F8 A
Hl o) stz Al H 3 o tx" YEYAE §¢ vt A4S vES
A%, n3tA AT, AL UdE AElE & BIAI7] A EJE ¢F7)
Pa2 g ATM HWEZE 5 vde AFS o33 22 =389
QoSE RbE s opwt ot

Wy
mlo

10~ < Bit Error Rate(BER) < 1078 (A-3)

_16_



Cell Loss Ratio(CLR) < 108 (4] -4)
A-F2 FTAL ATMZAA HYge g AEd o 4 £48 d4A7)E &
oz Azg Eggoz A3 =& HHo euZz e A dg Adoz

1t gluldol Ao A vt]e aA Aozt 9t}

441 MPEG-29] vjtjQ 2 4:(42]

o

4 MPEG-2& ¥ 3 YAd 594 S A28 A3z 43 &5
o7 2uE FATDAA VODS #& dEuto] 54 Mu|xo) go] &84
dtoltt, MPEG-2& MPEG-1€ 7]4to 2 st Ao, 3~15Mbps7t
Ao} MEES 2t MPEGS 39 249 wWyo ozt [ P, B 3279
o]l i, I stH F7)o met [, P, BE %o 349 GOP(Group of
Picture)& 7/ 4. MPEGS dlol¥ & W32 thgr 2o[42]

[ 3t stdWe] 2& o322 B5o] Intra ModeZ 3% A Hlo] AJzHAQl
dol EAstn], e &7 Mg =7 3t dANFe= | gde F
of &t P g2 @A Zagfel tisiA old ZUd I W e P S
ez &% FAY dF 1M H et ARHA FEAHS AAFG
B 39L& old Zede IVP3Y 18xn gg Zyde IPHozRE 7}

2t &9, 9 2 oY 9WEs B ez Ay

I
2%
o

e
dlo
2
ol
o

Al A ot
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MPEGel A= A7k 342 AAGH Ao BE ol tste 33
qe) Fu4E AA@T o WYomE DCT was Fapsteh -2

[o

(run-length) T Q& A3},

3 EAH FEA AALC; Variable Length Coding)

ol

flo

VLC(Variable Length Coding - 7[¥% B 33)= 2Aygdge o B
ol st 33 FE HEE T9stn WAAFFo] Fe HIFo

Me 71 BEE &98e WRlolt. DCT, 234 Wy % 2z &% A

™

of & ARE VLC 2298 + AUtk
MPEG-2& #& 8 #o] ozt ATMY, AFEH T, volrtMe AR

w2 Fol Az Addol AFAUA B dolHst HEHE Ag THO
2 % lol7] WRel $F o]F ) §F FAY 2Eol A5 AoF

Fig. 6& MPEG-2 ~2E¥dS ATM A2 #H3s= AAL-5 adaptation2 X2l
71 o] t}[33,34,17,37].

13> byns IR byt

- 4 —
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v MPEG-2 IS packet ¢ Fd Mt G2 TN packet /
\ \ . F:
\ ) ’ ’

’ ’
J 7 M J X huw

1
b Y
I I PO Traler

-
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r

P -1
_ZF==
tan

[

’
£ 7 hvicn 'I '/L‘hn\' i 'l
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|
Oy l-uf V4 " » e v
[

\ ) ‘ /. ’ e »

\ ! ! 7 e P
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"\ e nl II (X II o \IMhuLn AU on PEEICKE o) ATM B

n

Fig. 6 AAL-5 Adaptation of MPEG-2 Transport
Stream into ATN Cells.
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4.5 HElO|C|0Je] CBR % VBR ZE

3= H|Eg&olE CBR ¥
w43 CBR 29 49

rir

HAE dEugol dolg & MY £ A4,
VBR ®#4e] it o] Ao g 3t2dE& VBR =

2L
oll op
>
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Fig. 7 Bit-rate and Video-quality at VBR, CBR
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Table. 3 Critical area of delay and Jitter

ogo FF Hd A< (ms) Ho AA A E(ms)
+4 250 10
TV 3 ¥jg L 250 10
¥E Hge 250 1
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HAE g4, gut 1,000 3§ <td
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Table. 4 Critical area of error-rate

oo}l FH BER PER
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&4 0.1 - 0.01 0.01 - 0.001
TV 4 ¥de 0.001 0.001
F%8 vgol
e 0.01 0.001
LIR=E"A 0.001 0.0001
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Fig. 11 Measurement Reached of Cell and transmission cell

- 30 -



1 2 3 4 5 6 7 8 9 10

rxTime|10:12:25|10:12:25(10:12:25|10:12:25 [10:12:25 [ 10:12:25 [ 10:12:25{10:12:25 [ 10:12:25 | 10:12: 25

rxCell | 13395 | 14423 | 14240 | 16941 11860 | 12021 12226 | 15820 8616 8265

{ TxCell | 13326 | 16909 | 14907 | 17194 | 11819 | 12189 | 10766 | 18172 8513 8148
L

o g gozM UM B9 FAL Hrhshtd AN FaP AEL

2 ATE st ALY 2N Aulse FANA WYL el oo
W, g3 2L QLS FAYYAu L ol Fatgct

© 34 54

Table. 5 Assessment fields of Service over Video
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Table. 6 Assessment fields of Service over Broadband Networks
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Fig. 12 Result of pilot test resulted from Cell-Loss
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