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ADSL : Asynchronous Digital Subscriber Loop

ATM : Asynchronous Transfer Mode

CIF : Common Intermediate Format

ISDN : Integrated Services Digital Network

JPEG : Joint Picture Expert Group

LAN : Local Area Network

MPEG : Motion Picture Expert Group

MRI : Magnetic Resonance Imaging

NEMA : National Electrical Manufacturers Association
PC : Personal Computer

PCM : Pulse Coding Modulation

PDA : Personal Digital Assistant

PSTN : Public Switched Telephone Network

QCIF @ Quadrant CIF

TCP/IP @ Transmission Control Protocol/Internet Protocol

USB : Universal Serial Bus
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A== sk 3k H o Wol AbgH 1 9lon, /g AFE ol 44 FHE &
A= A7k QAE Y g3 o & Fhe kg AFg-ete] v A 7ol A= Q.
9439 A4 dolE et 94 volHE Yotk 94 dlolH s 92d3] 9
TRkl H.2618 AREste] G4S o5, Adstn] 54 doleE 943 1+
1 G.7118 Abg-sto] sbFato] dF st

WEBRETA®] AH§-¥ H.261& @432 AlARE] 94 45 A5 T 1
T O R, ISDN o] dFmAler w2d + ALES 64KbpselA 1920Kbps

o A% YEg sHm Utk 4 L BAL AT AL AL AxHHES
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AAER oY, 23 10frames T 29.97frames, ZEh} SWS HeElsto] HE
e g Ut s 176Xx 1449 QCIF (Quadrant CIF) & 7|2 Al¥stal
glom, MEiAlgto 2 352%x2889 CIF(Common Intermediate Format) & #| €
7112 s oea 54 45 AFS Qs x:to =, ds) st 39S
e EF WA o® 8bit PCM(Pulse Coding Modulation) & % 2] gt} PCM

oF7Fe] A7 XA AL A3 glo], oAk dlo]El$ke] % 7] (synchronization) &

o
e
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A 7 944 A5 AAdS FAs] faAds ) BebeAClA s2E HE
= 27 Aol dEo] Fastth ) AdelA
AE F ZF, § BEp9A AolA Z2agye] 7hast gxmzel 7&
E o] (JavaScript, VBscript) 2} A} o &3 (Java Applet) 12]3L ActiveX 71
EZ (Controls) & 13 4 uth

WEBRETACIM = Fa&EE7F w21 dA 7 Wol AR Qe AAHEA
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el f gHF NN FAola
= ZolG[11].
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B
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o

e AEY B4 Aol sbsst

54 71& Script ¢ Java Applet ActiveX
FI3EHFE e HE =
N3] 02 Al N3] ohe2= N3 gfz2= 13 gezs
+9 AN2H =34 =34 o &H
B AF T & =34 =34

¥ 2. ey T Aol 54 vl

3.3 &8¢ ZraHvy

FZZE ML MicrosoftAlell A Al g3k DirectX 8.1 Direct ShowE ©] &3}
T3ttt Direct ShowellA+= SAMEE I3y = Ads dEjghs o598 HE
HER Azteta, dAEE Ags eSS 288t Aoy 2ol Eeel,
Fd 3 o] g3 4F Y WY T Vo= 7L F vk 74 dEHES COM
= 7INe 2 A#En. COM(Component Object Model) & &9l o &g Al o]
doemM HEAES T 9 AFuAeld el st 255 JAd Abefolth
COMe 542 shte] o ZeAlolde o3 7o) AXdER £33t 74 HEd
Eof vlad gbdstal a3 Vs Fefstil, ol HEHMESE she] ofEd

Aol Mol Egat Aotk Ea AALEHT fARFY golyo] SHoln 8

Aztd e golu dese Y TR xAs] SsiM =
Interfaces AFg-dllok sttt Interfacedt COM 7RAI7F #AHA1e] 758 ol E
of mEAZIE 71EAQ Woln st QEjFolAE MRIAE AlFes df
ool Jlss AostAl fd. E=I 2 COM JRAlE REEA] Sk
[Unknown <IE#Ho]AE AlFafok sk, 1 9l COM 7RAS] L3 7]s&

LE3E F oA QIEHoIAE AlFE 4+ Q1

_15_



Interface X —

Interface ¥ —0mnrvow—

IUnknown

COM M Xl
( Filter )

1% 3. COMZIA2F AEH o] A~

Aew ANAES BHaE

ERES

DirectShow Filter Graph Manager

FA o FEEgth & ATl AABoR
I QA 7] Y8l Frame Rate Control ZEHE 2 A
OS2 AAZEo =R

SEIPAPN-E R )

DirectPlay |

- H.261
USB VldF}O Capture iy Encoding
Driver Filter Network
Transmitting
Audio Capture G'71,1 Filter
Driver —%| Encoding
Filter
H.261
; : Decoding |q—]
Receiving |g
G.711 Filter
d Filter
19 4. AR o AAE Wi B AR
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Frame Rate Control

DLL .

A 4

DirectDraw '_> Display

1

- - DivX MPEG-4 Network
Video DivX MEPG-4 Encod o ”
ncoder ransmittin,
Capture DLL . . &
Control Filter Filter
DV Video Decoder
DirectShow Filter Graph Manager

Control M.

ivX MPEG-4
Decoding
Filter

Network
Receiving

Filter

DirectPlay

from Receiver

a¥

5. 1tle AE Ala" Uy "E FHE
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3.4. HEHY A 34

AFE7E 3 27 =z (Mainframe) o2t F2= tiPA| A4
oA WA (Batch Processing) & #HFE A Faqstirt 249 a&4d0]
stol shtel Ads o2 Algo]l Ffske] ARER & SlEE HEHAA
(Multitasking) ©]2hi= 7H'de] HFFEle] E]ls o Ba 2Holds A4 LER o
Asto] AbgsHAl Holth 80dWl EolewAl LANo] T3, ZefoldE

(Client) ¢} A # (Server) 7% o] Al7]el]l YepA 2tk TCP/IPE 7]Rke.
2 3 QIEYle] FAtE A FREGA $HFo] th-Abo] A (Downsizing) ¥ A
& (Distribute System)©] ol ® T&stHA, EAA0 WEYAS WA=
SEA Bk 5 90d ] Stel= Wi AR 5O AdEHe Eeeel u
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F HEE AT 5 Yot o3 wd UENAES o getu Axsd Be vl
& 47 govl, gAY £8 JErh
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7 gob 97 W8 WS TEdth A el el uguel 3
I~

Auk tholody] HYE % 5
e 23] ARe] Rt Az B oo ojd A5TL oled A7

2 Ao -] WEBRETAL o] 83 thafst A oA Abee 5= l=s Feo|dd
E/AN S HEZ AAES FAste] o8 590 oF 9 taEdo], 4=
o] 7% ol FEHUT. B AeAe ATE e JNtezH, ol %
VDSL, Cable Modem 59 WES A &4 ] 54& AHHES &5

s
e

DSL,

7F. LAN (Local Are Network, Fast Ethernet)

LAN(Local Area Network): Hlw2 <728l Aghd o e AHolA
Atolell  BAE st AOEA, FE AE UFY A U MELAE e
Zle WE SpARE V)=o) e E Qs 1 SHAZE WolA L ok aga oE

HESQ el nla] o] Aqujas Alg e

o

B el x AFR AFY e B T A5 TS 1007 10Mbps AFHE
% 41 9k olel g 8461 WEBRETAY 918 FU4 vole S A
o1 AEHEE RANFEE A FA0] AtEs & 5 ok,

t}. ADSL (Asymmetric Digital Subscriber Line)
ADSL (Asymmetric Digital Subscriber Line)< Twist Pairdlg o]&3}¢]

gole & dF3st=d, 43 (Upload) ¥ 3F&F (Download) dH&EE7F & HUl%
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e etk oA THelA B[S AHgetE A, AEMYEA dlojEE 7t

Aa et Zlo] dolEE dZ=(Upload) ZETH i ol Zelsto] 7ie

Zlzolth. mebAd ADSL AFdAREe] 4 HolH AFEHEs st HolH 5%

mun =g R Al el A Aqus FRo Zolrh gUAw

SKmoluell A= &t Hdl £5i= 8Mbps7hA 7hsdttt. ADSL 71&2 7]&

del M Sl AHEEA ok W FE AR E 54 F3ke dolE FAE
%

BAC & 5 Qe gEe A

—
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SplRto
EMBps>
< 540 Kbps

ADSLE] o]## o7 AMEAZNFE Hul= 4%+ #Hil 640kbps7t 7hsdkal
ARGAZE W= 2= 6Mbps o]/l #nk 1Yy o elgh o] B4 %S
A= 4 3171 wiitol WEBRETACNA Z# 93} H5ES W3slsto] kg% Qlo
2 E5AE T YRS AT of it
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t}. VDSL (Very—High—Data—Rate Digital Subscriber Line)

VDSL=> o3 7je] VDSL 7FdA AH&5& sz HojAM, ONU(Optical
Network Unit) ol A FA el &5 o] &3ste] HolElE dAF st =, 7Fixe= A3
e o] &3to] HolHE AFstaL, o= 7FIAke] VDSL H&534S Robx 3
o] & o]&3to] At kA dHeolHE dAEsHAl frk12].
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+ 71 ADSL¥ & Aol7} glouv Ugules SEe 1080 (o4
-2 A 2Mbps, YE2EA 10~50Mbps? &

Ay VOD(FE8 vte) Baoz 13td F94 Au=E Z7]=d 4387
el B A, Aboln WS, 3 39, 94 I8 5 Hd dWEvTe] A
HIAE A o Qlvh T3t o9 tJ9Fo =z HDTV Z2Is A5d &+ 9
v FAE /M vk dAlE ADSL A5y gEo] AMujaE Awsta At

Aol A8 VDSL &2 KEAALY] 3& o] §3813itt.

O
ad

2}, Alo] & X5 (Cable Modem)

AlolE E gl (Cable Modem)< Cable TV & o]g3sto] 1152 JAE Yl AlH]|
25 A AelE B dF S W9lE 256Kbps T 10Mbpsolth. o]
ISDN ®.t} 80ui7F |, A8 Tleklut 697 9= $55 7tk AlolE =
o] FAFe} FFACNES olget: Aoy TV HENIRZ AU H&HS 8t
7] el M-S olget: Rulnch: ¥4 wh=ch v AXu]7F ADSL
H] g B ul tha v]AA] ADSLE U= AREA7E 41 otk S Alo]BERY A
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A|AE ] A F7dolgkar sl o] g sk Q7S A7 AAlE ) 7N 97
A7 Al2A~8L Windows 20002 OS(Operating System) & 3}9] Microsoft Aol
A A F3HE DirectX 8.1 Q1Y 7wk =2 73S 93k ActiveX ControlsS 7]l

Windowst® *GAAS ®EHdS aefste] e 4
Microsoftoll A A &&= Visual C++ 6.0 AFE3IIth AAE 9 7|4 94
A2~ stEgloj gl A E o]l F FIEO R s ¢ vk stEgo] FiS b

So] o3t vole & g5s8t7] AF = 259
golst= FHEE FAEH. SAERE HolHE ¢S F s s A
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Medical Moving Pictures DOCTORS
& Voice Communications

WEBRETA WEBRETA
Client Server

H.261 Video
Eﬁ% G.711 Voice

Ggrlol} 2T, FEUAE A S Aol gleute} gHEsto] A5
S B3| AEHP Gabo] AR Ao} HAM A BEA, £ 5o AEH
3 Ee], AESo] JPSL Helet 5 Uk wek 97 344 8] Al2Eg AL
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7}. ActiveX Controls

QEIYl 3tA o Astsln=E T sl7] 98l ActiveX Controls technology S AHE
3+ Tt ActiveXE Microsoft AFoll A #| 33t AA| X e HEAE /| 22 787
710l meta 719 EXE FH 2 &0l % Stand—alone o & Aol A= th =
Ay el Eeksly] Adehes 2l 7 e JEe DLLE vy =3
7t 258 ko] 7b53 COMS 7Rbe &2 317] wji-of AAFgAlo] Holum B &
el AE wEAAA TR Fe £4s 29 TN H2E -
2y 7lEolth[11]. ActiveX Controlss A2 Qlgylog A4
A Bepe Ao g = ¢ FHolAE BT AF, AlAH AZESOlE PCo t

=
=
FREae]l 44 R YRR s Pejoluk.

Fl

32 32

rlr

)

Internet Explorer

Pis [ Fe= Ba Foesaw Heb %
aiglol ul-| Il cieie) ol gle (5 ActiveX Control @

e e e ““E' or Java applet mmmmv. W
“HTML content” | Jownload server
<« server
; (textand images). ] HTTP
"ActiveX Control
. Java applet < > B [

e D)comMm = ]
ActiveX Script .
SiveX Sl COM objects or
| i 5 ActiveX Controls

COM objects or
ActiveX Controls

19 9 ActiveX Controls 23 @ 4
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Hardware 1 (Desktop PC)

CPU & RAM Intel Pentium—1IV 2GHz with 512M RAM
MPEG4 Video Capture Board All-in—Wander (ATI Co)
Medical Moving Picture NTSC Video Signal Analog / (640 * 480)
MPEG4 Video Source Ultrasound (Medison Co)
Sound Capture Board Creative VIABRA 128
Teleconference Video Camera USB Web Camera (Samsung Co)

¥ 4. 978 A8 ANAE Ay AFEH BRdO] F=do] AR
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Hardware 2 (Note PC)

CPU & RAM Intel Pentium—1V 1.7GHz with 512M RAM
DV Converter ADVC—-100 (HanaDV Co)
Converter Port IEEE 1394
Medical Moving Picture NTSC Video Signal / Analog / (640 * 480)
MPEG4 Video Source Ultrasound (Medison Co)
Sound Capture Board PCI Interface on NoteBook
Teleconference Video Camera USB Web Camera (Samsung Co)

X5 974 A5 A4 e AFE 2Ho) st=do] AR

Zzre] Aol g5¥ dyutlo] HolE F 95 ¥4 EE v b
o|El&= PCE Fall tAd volHE A= dFdct. pPCe 7 oy &
2 9}e] "ol wdS IEEE 1394, AV Video, S—Video S2.& AlgH ) o]
A F59 g5 s34 HolHES SAlYS 3 FATE dFdnh

SARE A7) Y3 PCE Pentium—1V 2GHz, RAM 512Mbytes, HDD
40Gbytes, ATI Bty 4 AL 7249 7=, 100M Ethernet LAN card, A}

25 SR T8 RS AESHAT FAR PCE ARG MEA T

I FAEe G v e s wotop & AQUt glorg, Y e X Ve
a7t glrk. 13 102 dAa o AFEH RdoA e [EEE 1394 #A 7=
AHE BFolth

T F -

o €7

= A gk

o ks

o e i [

% 10. IEEE 1394 ®H|A= ¥ Qg Ho] A
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AR FAE 9 #'E HFH+= Pentium—IV  1.7GHz, RAM
512Mbytes, HDD 40Gbytes, 212811 e AFEHZ JHHE= vy 239 of
dz/hAd" dgs 93 AWEZ ADVC-100 (HanaDV Co) W75 AFE-3}
At

WEBRETA®|A 21dto] sk Q4] gxte] FelE ghotstr] 98l 95974 &
HE5E 85 s 559 dlolHE gwel tdds wgteta of5 W o

dolst: A5 94 A AARE AASAY. 2oy FuEEE Yot o8
G HlolEl= obd R FEE F = o] A& ATIAMIA Al Fshs Bt
7I=E B8 Oxd dolERE g55 Aok A8 HFH 29 dgdHE 98

GAE obdR/AAE AHE ZAE F3l tAE BSle® vHre] FE% )
ok g " vl edolH e & 9 dE5 1 o7
Aol ol &3klth S—Video EF ] Y& o u R thafdl vt @ AR FE b
olH & E5% F St

He HFE el A= 9 71 dARE A aqe] A9 [EEE 13949 XEE

olgsto] ofd R R FFY HOHE REROR AdUsiF FAH Sl

s}

2 ol

OHT

i

749 720%480 Y=o 30frames/sec? £E=E 300MbpsE HoE]E WA 7],
oF 5:19] Digital Video &&= A dlo|el& AFst==2, IEEE 13949 Ho A%
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) . MPEG-4
edu;al Moving ActiveX . H 261 R Top |
Picture &
Voice Web Interface G.711 Renderer
Codec
Ethernet
ADSL, VDSL
Cable Modem
MPEG-4 vid
ideo
B TCP » 25?11 ActiveX Audio
Source oodee Web Interface Renderer

1% 12. WEBRETAS] dHolE] % E= tfolo] 19

7} AFEAF Q1E] H o] A~ (User Interface)
WEBRETAE ¢ Beb¢AdA A3 7hs ates FdEa gl A7])=
640%480 Ato] =) A AASAY. AFHE 7o J5 I 25 A, 4

A, dA A, TR soln HESE 24T ¢ vk B 944 A3 REE H

BT L A4S 3t A4S o8 Ao IP YHS U= wo] Qlu vy 3w
stk Q= A8 A= A& HESES AT £ RS FAAEH Y
ActiveX Controls ¥ E (Component) & ©]g€3lo] A|AE TEo] ) H o] x|

A BAHES stk 9 B FAS AEE s PAe 9 Aol AAYE
21019l JavaScript Language® A3t AL§AZRE WHS AT 5+ Am=
ok Ed A29Y e JE AP FAA s Zage AN
om AR & Ytk MES ASE ANRoR WIHAL o AAHE

AAE7) A e vl Qs $5 5 Qs Fase] Ytk 1eE 9
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YEYA dEHe A5 DirectX® Direct Plays o] &35t AEZTY
(Streaming) HI°IHE FFAlsts HHE A& siaict. doly H9od W 3 tjA
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CLIENT

START

COM Using Environment
Initialize

Variable & Class
Initialization
DV-Capture
Initialization

MPEG-4 Encoding Filter
Initialization

Filter Graph Manager
Generation

Filter Object Generation
Property Setting
Adding

TCP Renderer Connection

Send Connection Message

Wait For Client Message

Yes

No
Wait for Messagel
No
Filter Graph Manager

Run
Exception
Handling END

Connection Message

Yes — Run Order

Run Message

SERVER

START

COM Using Environment
Initialize

Variable & Class
Initialization

Filter Graph Manager
Generation

Filter Object Generation
Property Setting
Adding

TCP Source Connection

Connected To Client?

Yes

Rendering

Play Order———

Order Play to Server
&
Wait

Filter Graph Manager
Run

Send Run Message

% 14. WEBRETAZS A3 A%
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Exception
Handling




4.3 MEYA 4

B AT Ha3d EYT A4S
100Mbps A543 g4 Mg A|AH

ADSL, VDSL, Cable Modem T2 & T4

4 U dF5ES o] 83t Fast Ethernet
HEAAE st 7HolA] AME7E s
skt

HEHd= &= 57
LAN okubak: 10~ 100Mbps | QFE A ¢l Falo] 7%
i 7Hgell de] BgEo glor &
o3 H}F8E: 0.64Mbps
ADSL A Fstet dlolEe FAE sAle
A48k 6.8Mbps
A 7ts
] ADSL A$WHTE= Bt 52 o
VDSL okubak: 144Kbps
W g ES 1Ay
_ TEHANES olgst= AolE
Cable Modem 256Kbps ~ 10Mbps
TV MEYA
¥ 6. WEBRETA dAFAY WESNZ 74 vl
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30Frame

162MB 1

5
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dB
dB
dB
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dB
dB
dB
dB

W = &~ U101 01 O1 O1

¥ 8. LAN 344 Zygdgo] w2 PSNREE

Network Bandwidth

Frame

Size PSNR

Score

VDSL

5.0Mbps

30Frame

15Frame

10Frame
5Frame

3,256 KB 39.20
1,654 KB 33.32
1,140 KB 33.43
754 KB 33.39

dB
dB
dB
dB

5

3.0Mbps

30Frame

15Frame

10Frame
5Frame

1,974 KB 38.73
1,008 KB 33.40
698 KB 33.56
370 KB 33.49

dB
dB
dB
dB

DN W O1|W >

3% 9. VDSL

Aol A LY A& wE PSNREE

_45_



Network Bandwidth Frame

Size

PSNR

Score

2.0Mbps

30Frame

15Frame

10Frame
S5Frame

1,544 KB 38.47
706 KB 33.51
506 KB 33.61
270 KB 33.48

dB
dB
dB
dB

5

1.8Mbps

30Frame

15Frame

10Frame
5Frame

1,220 KB 38.29
654 KB 33.59
472 KB 33.66
258 KB 33.48

dB
dB
dB
dB

1.6Mbps

30Frame

15Frame

10Frame
5Frame

1,076 KB 38.20

596
436
250

KB
KB
KB

33.65
33.66
33.48

dB
dB
dB
dB

ADSL

1.4Mbps

30Frame
15Frame

10Frame
S5Frame

974
540
404
246

KB
KB
KB
KB

38.11
33.64
33.67
33.47

dB
dB
dB
dB

CABLE
MODEM

1.2Mbps

30Frame

15Frame

10Frame
5Frame

852
488
376
246

KB
KB
KB
KB

37.95
33.64
33.66
33.43

dB
dB
dB
dB

1.0Mbps

30Frame

15Frame

10Frame
5Frame

730
432
344
238

KB
KB
KB
KB

37.97
33.57
33.64
33.41

dB
dB
dB
dB

0.8Mbps

30Frame

15Frame

10Frame
S5Frame

620
400
328
246

KB
KB
KB
KB

37.63
33.63
33.62
33.43

dB
dB
dB
dB

0.6Mbps

30Frame

15Frame

10Frame
5Frame

516
364
314
246

KB
KB
KB
KB

37.35
33.56
33.59
33.43

dB
dB
dB
dB

DN WHRMNODNWHRARINDDND WHARIND WS BN W OHND W 1o O O A1 W =~

3 10. ADSL&Cable ModemZ+7 ol 4] T ol &0 ulE
PSNR %

_46_



ZogENY MEoAEe F2H I H=F

<+

Pl
~N
H

i
K-

A5E maEAetd F9d Gk 45 45 o9 3
R e

}o] PSNR%HS H 9= AdlelA 38.47 7 33.64dB=E

<

RO

N
H
’r
[N
K-

_47_




1F| &
3B41
PONR| B| B| B| B| B| B| B|B|B| B|B| B|B| BB B Bl BBl B B B B BB B B Bl B Bl B B

10;‘5: 1

J

:

J

1| F | F
384713829 320 38.11| 37.97| 37.94 37.63) 37.36| 33.67] 33,65 33.66| 33.65| 33,60 33.64) 33.64) 33.64 33.63 33,62 3361 | 33.50| 33.50| 33.57 33,56 B51| 33.48 33.48 33.48| 33.47| B.43 33.43 3.

J

O]

=
=

J

q

e A& 2F=SE PSNRYO e T
10F | 10| 16| 1

J

1

J

1

J

1

:

1115:

:

J

1

20V 1.8V| 1.8V 1.8V 1.8V 1.6V 1.4M] 20M| 1.6V| 1.4M] 1.2 1.2v1| 1.2V 0.8V 0.6MI| 20M)| 1.6M1| 1.4M| 1.2M) 1.0M1| 0.8V1| 06VI 20| 1.6V 1.4V 1.2V] 1.0M) 1.0M| 0.8V 0.8V 0.6MI| 0.6V

S

|

3

1tk
0
ol
ZE
2=

=]

<+
&O4
~
3
'l
mlor
Kk

2
O='L

s

% 5Frame?©]

o

B T 7

o

i3

i
,_lﬂfl

1A 0.6Mbps ©]%9]

)

a1

At gt 249

shrhe

=
o

= 57t

ﬂ
B
B

ofpy

3l 33dBolAte] 3

PSNR*| & 118

'04

R
fu

R

=i
Al A o

i=

[e]
=

28

b A spoltt, A= 7kA]
&3 A AE)

ful

of th¥

3

©
=

AsE A

O 2 e

ol
Hr

)

ATk,

3

s a7

Z
=

Fo] AAH o7 AMEHE = e
- 48 -

o

7

=

77} =



LANERDIMWERETA TS A

14007‘\\/'%

et
:
8

‘

clole ™

SETE

0
ARHEvey 530)
——SpBlopa- 15T2RIGA0480)  30TRIRB4080) - 15TIIR{6404480) H IR+ SRkl —+— 30TRIIR(6404480) H IR+ Skl

1924, LANSH oA WEBRETA %8 23

LAN%HE ©] 3¢ 15~30Frame 7H4] &38| 4% 7Featrh AdH = 4749 3l
A= 640%4800]t). A A2 WEBRETAE S43 A3 H+ vloly AF5HES 9=
TR AAEE] HY e 2 Y-S 15Frame o E AFE A5 Ht dlo]
771Kbps® ZAEH Ao o7 F94E 30Frameo®E A5 = FiF dolg
HAEeo] 1.22MbpsE FH Atk o1 7)o AA s3] AxEE FA o ALE-31o]
oS

ko] 15Framed 2% A A 3 880KbpsE =7

_VE
2
of
ofi
o

fto

e AEE B Adum T e AE FaA FrF s 53elal AA B
oo Fof| &3k PSNR#LG 38.11dBE Uehy 984 02 5 7hsskn] wj$- 4
e Zlow P97 & 5 gl

olglg Atz & ] LANSA o] HAd A9 W el FA4719] o8 9%
tlolE] w3te] 9ol WEBRETA AlAglo] Hojd a7t& w3 = vt 17
U A% 849 Ao ® LANS 5474 B4 el A% 7hsstvhs &A7F
ATt

_49_




\DBLERDIMAEBRETATISS 213

ool &

- 8 8 8

NY DS X b o AD 0.:\Q\\\%\%\V\@\VD(\\%\Q(ﬁ(]:\(ib(ib%b\(fa(ﬁ)(i\q:bqj%(bbﬂ

AR XBvay 55c)
—+—SpBlepts 15T22f720480)  30TRHRA7204480)  15T2{720:480) H 2 + BfAlele| - 30T2{ 720480) H IR+ Siispe|

1% 25. VDSL3H4 oA WEBRETAXAE S A3

VDSL#7 oA WEBRETAE 54 A7 H+t vlolg AFFS 9% & A
Ao v Y P 15Frame S & A5 A9 i dlolg A5=Fo] 566Kbps
2 Z3E90om o8 TYAS 30Framel® A5E A$E= Hit volH dEeo]
1.20Mbps®= S At} o 7ol A 3Hd3] 8 A AEE FAol AFRatol S gk

L 15Frame¥ A$ H i 712KbpsE =4 H 1 30Framed 2 $= H++ 1.28Mbps
2 SA YA

webA] VDSL@ell A WEBRETAE o] &3 o8 $94S 30Framel 2 A53)
3 AAE3 5 T o] F$ WEBRETAS] 98 5974 Fdo] #3at «
o FHA Bt Aae 450l AA Ft vl Fef #lldeh= PSNR#H 38.03dB
2 U (A o B Thseb tiA A o r Aje Zlow Bk e ¢ Sk

_50_



ADBL & Cable Mocem 2RZ0IMC| WEBFETA THEE A1

8

HM&ole 2

\
|
<<

o

12 3 4 5 6 7 8 9 10 1 2 B 14 1 16 17 1819 D2A 232425 F B3I DL

AR 8Bec)

—— Slasiofahu 157224640480 - DTAIUEA04E0) - 16THIRYEA048) HIFIR + ZHAkSI0] — 302N 640480 HIEIR + Skl

% 26 ADSL & Cable Modom&7 oA WEBRETA 44 2¥

npx| et o 2 ADSL$HE ¥ CableModem #7404 S A7 A& A= dlo]
B dEFo] vlzetr] wiigel o] F+ SAlEe] HtAQl AvE ekt dfml #F
< 15Framel® AFET A o dloly HdFFo] 558Kbps®E FAEH Yo
30Frame .2 d%3t 39E H 1.0MbpsE ZFH =St o 7)o 4735139 A
AHS FA AFESle] 54 32 15Framed 3¢ H1 657Kbps® S 4L
30Frame¥ -+ {4 1.15Mbps® Z4 5 At}

WEBRETAE AF8-3to] 30Frame® 9% 945 A5 45 A8 9%l

WE AEe Fpd @b @i 4doli Wi uleFe] a|wet: PSNRES
=

ADSL¥} Cable Modem %% 23 A= = wf VDSL 7oA s} u]xatA
WEBRETA A2~ ¥lo] 7} o]y ADSL, Cable Modem®] EAlgo] A X% 7} o A
& A8 AAFo® ZpA7E Qv

B Aol 7HxE AP A= 4 LANAE A 9Mbps7hA] A% th o=

T8 ARgete] R TFd A5G Al AEE AdskA X AV 9l

o



AAAQ AnZ refelA F3a wd LANSA X 9] w50 7pd golahs 1
22+ VDSLe|lW ADSL¥} Cable Modeme®] H]<23F <=o =2 et uleba
LAN$HE 8wt olyjg} ADSL, VDSL, Cable Modem2 ©] 83 A8 SAIH %

WEBRETAS] 94 g A|A®loZM 9] 7]5S T13] 7HXth Sl

=
i

_52_



17

H

2]
=

14

S

2 7k a7
o) &

p
R

o

°©

71Hro 2

=
=

to] Windows

©

°ol&

=

=

Aol A= PC

w

TH

<

i
=

o

oy

o|J

BR
iy
o

s
a5

tEA Hgste] Arow

[e) = (e}
ESY 4FES

LR

B CCER

1
A%

L
R

ol

p

R

ehal e ol A
e o ® AR A|AEle| A dEH )

v

YEa 3744 MPEG—4

olth. o] Alzglo] 744

o

Foloh WA 2

°

ok

=
=

3§ A3

e HAE
=

-
o
U

A
WEBRETAE th<

]_

7
5

=
=
al

G
=K
!
AO
iz
e
T

o

0|
N~

T

oA A

T
ol

e

]

2 7

W

j

B!
)

T2
bH
o
"
M
o)

B!

i

—
o

oju

SEECE

o ¥

1

<

A}

A
Al

be 7

°©

3

-
1t

[e)

I WEBRETA

pul

°
Bt a8y Ve oRe R Y4 HolE A

ARGAF7F

= °1%

L=1
[€)

A

YEY T 37l A
7

el

o

F

t}e
&, A 3t

AlaElow &g 7HA] 7}

Az

g

7

—_—

)
X

od
o

juy
B
;OL
—_
N
_ZT
oy
760

i Eo

Yl E Aol 7

|

o

o] #70o] LAN 37| 1

_53_

S HolA ¢kgkrt. 100K ™~ 2Mbps AL @

_"

bol

ADSL, VDSL
X

=
hu



]

Rs
L

Z

()
B
t(g—o
24

]

1ol
3] AMg7}
Al

°©

=

ol
H

i=]
o

Fod
F

°©

A8

[e]
=

4 9 5 VDSLY

2

A
ADSL™% A=

-
X

0]
MPEG4 7148 vt 2 dE Al

L

R

ol
o]

o

i

A

A% o
A ADSL¥ VDSL, Cable Modem =

7FA o] Wo] WEE AFEE I Q7] w
AlzHo] Ao r WFgE o] AgE &

=

=

=

MPEG—4 ®|t]e
]

L

s

]_
of H 17 1.5M AEES 714
o] =

o

=

RN

AolA ¥ WEBRETAS

iy

at37] o

<]

strhal dEs Wit 4

E

S
S

woE oA T R L of %
B T T K o5 i - He R
® A ° N ° o il <
oM JR o4 i Np %0 I g
G ° A o
0 0 —_ X
R o o o) 2o B =
o o ,ﬁ A 3o B o onRT o<
I N o Moy oy il
s o O vx
Aom w2 I TR W o
i g =0 ol o = % iy o7 nH
T N B og X %o o R N /T
=% Y EE N o -~ I S X o]
S 03 & o) LH \ﬁE X \_H.VIL ~ —
o P L P ° 5o SR R
2 o o dlo o G ! <
PEERE ey oot EE g R g
o ~ 0
L T < N i A =N Z
N T oo W2 Q) A -
o M B J odo o o
oM o oo ) ) Xox o oz =
T oW oo o 0% dp o w o X o< ox m mﬁ °
ﬂwuﬂuﬁﬁ% ﬂrﬂ@m,m N B =S
I I Ea S ¥
A - T A S A W ow @
A o oy on B = of we X
I T B EEECIECIE- = "M it T
T b2 oo B X Nowow -
do o B B T oM o= g AT oo
w o wom F o % = Yo W s oo M_o e )
ol < o 0| 1].! ‘ml Eﬂ_ &E n ar o n Mﬂ Bo R
tgEsy Teis THEL 0 EEw
o ooy X o S% o7 o W ™ i = o
71243 2277 :3faz gi¢
noH = o oy B s ° of 9 N
3] o o) WW ,Wo = M Mﬂ < Y s K s o T ‘W_m 1A
<0 N - o o~ M 2 @ — 9 e
T P8 m o ] T x o of B T o)
I A S T B TG N B R
o~ 0
o S ooy ®OW ° B 5
W EF W T T N Mo

_54_



A A4 AR A2PS FATS FHow P k. PCE FHOR
Aol 27t o] glof, A W WEHD Ad Fo BA A A A
Abgol Jbseteh et St Gt SR Asge o dse] ezt
A FES ool AfELo} A, Arde HEZ P4
A gholob gk mebd FHAOE AFIH
B2 faAE fA%e] obd rke (mobile) & o] §8 AAXE Alxdo]
23,

AAZAA ] A dole Aule FAL FuelA 2.4Mbps7HA b5 2o
= Hojglont, A4l AgE: T4 ulE9 YdES 100Kbps ol F4
of AT Wlal wl$ AL Aotk Ty Aol FH B gwSo] 1
ol %Al 5 Mbps7HA ) HelE £54l0] FbsalAw FA EATE Ba) B
ool Rl vbel wAQel nEAY AR ANAE ATH F 5 A D

o]t}

)
Ll
R N o)

i)

_55_



Reference

1. Nihal Fatma Guler, and Eliff Derya Ubeyli " Theory and Applications of
Telemedicine” The journal of Medical systems Vol 26. No3. pp199—-220 June
2002.

2. Frederick B Rogers, Michael Ricci, Michael Caputo, Steven Shackford,
Ken Sartorelli, Peter Callas, Jay Dewell, Suhail Daye "7he use of
Telemedicine for Real—Time Video Consultation between Trauma Center and
Community Hospital in a Rural Setting Improves FEarly 7Trauma Care:
Preliminary Results" The journal of TRUMA injury, Infection, and Critical
Care ppl037—1041 No51 2001

3. Osman Ratib, Maggie Dahlbom, Jamie M. Zucek, Kinchi Kong, Michael
McCoy, and Daniel J. Valentino "Web—based Video for Real—time Monitoring
of Radiological Procedures”, IEEE Trans on Information Technology in
Biomedicine, Vol 4. No 2. pp.108—115, June 2000

4. Cynthia Lerouge, Monica J. Garfiled, and Alan R. Hevner, "Quality
Attributes in Telemedicine Video Conferencing ", IEEE Proccedings of the
35th Hawaii International Confernece on System Science. 2002

5. Jing Bai, Younghong Zhang, and Bing Dai, "Design and Development of
an Interactive Medical Teleconsultation Sysytem over the World Wide Web ",
IEEE Trans on Information Technology in Biomedicine Vol 2. No 2. pp74—79
June 1998

6. Johannes N. stahl, Jianguo Zhan, Christian Zellner, Eugene V.
Pomerantsev, Tony M. Chou, and H.K Huang "7eleconferencing with
Dynamic Medical ImagesTEEE Trans on Information Technology in

Biomedicine Vol4. No 2. pp88—96 June 2000.

_56_



7. Hiroshi Takeda, Kotaro Minato, Takashi Takahashi "High Quality Image
Oriented Telemedicine with Multimedia Technology " International Journal of
Medical Informatics Volb55 pp23—31. 1999

8. Angelo S. Milazzo Jr, J, Rene Herlong, Jennifer S. Li, Stephen P.
Senders, Mary Barrington, A. Resai Bengur "Real/—7ime transmission of
echocardiograms using a single ISDN Line"” Computer and biology and
Medicine CBM 388. pp1—10, 2001

9. P.K Klutke, J.G Gsstomzyk, P.Mattiolo, F.baruffaldi, A.Plasencea,
C.Borrell, M.Pasarin, E.Di Crecenzo, E.Pipitone, M.G Strintzis and K—H
Englmeier. "Pratcical evaluation of standard—based Ilow—cost video
conferencing I1n telemedicine and epidemiological applications” Medical
Information & The Internet in Medicine Vol.24. No 2. pp135—145, 1999

10. 9F¢3L MPEG—49] A4 1997

11. Tom Armstrong "ActiveX Controls Designing and Using” Provisor
Press 1997

12. David C. Yen, David C. Chou,, Jyun—Cheng Wang. "DSL: the promising
standard for new Internet era" Computer standard & Interfaces 23 (2001)
29—37

13. Yuen—Wen Lee, Fauzi Kossentini, Rabab Ward, Mark Smith "7Towards
MPEG—4. An Improved H.2653—based Video Coder"” Signal Processing: Image
Communication Vol 10 pp143—158. 1997

_57_



Abstract

Evaluation of Web based Real—Time Telemedicine
Application using ActiveX Controls Technology for

Medical Moving Picture Analysis

Telemedicine is described as combinationof topics from the fields of
telecommunication, medicine, and informatics and literally telemedicine
means medicine at a distance.

In this study, we present a web based telemedicine real—time
telemedicine application (WEBRETA) that was designed for patients who
needs diagnosis on the Internet. The WEBRETA system is supporting
transmitting of MPEG—4 video format (640 * 480) that was appropriate for
Internet and designed with ActiveX technology that is also suitable for ADSL
, VDSL and Cable Modem which are very popular communication networks
in Korea. To improve the reliability and the usefulness of this prototype we
involved the PSNR method and method of measuring subjective score from
specialist. Furthermore, we will evaluate the WEBRETA with various
communication network environment to improve how this system can
contribute the diagnosis of patients and to analysis the needs of users on this

application in hospitals.

Keywords: Telemedicine, Evaluation, ActiveX, MPEG—4, PSNR
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