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CD-quality stereso

Multimedia streams Description Eit rafe
Session conhection,
Swstem sfream Mouse MNhwerent, Megligikle
Synchronization
Full duples, G772
, 10-128Kkps
Sreech audic
2-ZdEhps
MFPEG
C) —
Diagnostic Audio | o0 o 32-768Kkps

Video Conference

Twro-way, H 261

BAF bpe -1 921kpe

Sample)

. , , Cne-way, WMPEGE, 3-150brs
Diagnostic Video
MNFPEGE 200K bps - T00 K bys
Image Stream Consultation SEbps-100bps
, , , ECG(Bhits, GO0Hz
Eiological Signal 4K bps/Ch

222 B%o] 48 AZW B A

Thxol A MulA HARlE 1% BEATES AREA HlEdW T2t #EEW O
=2 20t dEH(leased line) B9R2:, ADSLE 3543, HMEHE ERidial-up
modem)= ZR3%:, CATVS 111302 1O UHA:s EDNYM FHE(mohile
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3 ZloltHE], e Y AEHMeE TI, Elo] 12W T1 oo AEio
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link)/6 lvibps(down link)OITH CATV THE AMET 43 ADSLY AMEl~ FE
0] B3t A& 5 H7 BEKbps-10Wvbps0 T HEE RES AMESHH
W BEKbpsE OIOTH HE0] 750t FUHEMAAM ALEsts oy dE My~
Z CDMAZIN0-1x(code division multiple access)?t B2 ] [4dEbps2] o=
E£ AYTCHEINEIES]L olHT 14 BHUS o4 ZBEIOUA Hojy AE
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IEHE HIte JEE AR Y55t AAEET] fsides 2EEE P2
Zasity, 01 HallA 1GHz2 PCE ARESHELDE FlHz2l=s NTSC/FAL HMES
£8l= VC-CdiCannon Inc, Tokyo, Japan)E AMESIHALTE HIOz HAH BT
AT 720 4802 A HEtE BADECN Board(ATI Technologies Inc.,, Thernhill,
Cntario, Canada)® AMESIELE DV EMS U=t SH#H Firebitd DWV(DVICO
Inc, Sungnam City, Kvongki-do, South Korea) IEEE 133 UH#H 0]~ BoardE
AtEstEn 4AE Py SHzes SHUES DV 2H2 T HEASH] 5
DV Hardware Codec Converter DVWC-DAZ(Sony Corp, Japan)S AME ST
ZEAMAE Microsoft Windows 2000 FrofessionalS AMFESIHTH HolE#Hol~ 2
= HaE #F DBMS(database management system)E  Microsoft SGQL
Server Z000S ARESHELE 4£ZE SN FH= Merosoft Visual C++ 60 22
J HH 2 Microsoft Divectl 8.0 SDE (software development kit), Goldotion
SDE(Ligos Techneology, San Francisco, CAJE AMESIETH Goldetion SDEE=
WFPEG, WMFPEGEE HA7te®E 913 Hlencoding) & 5 1= 2io|B HEl(library)

1
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DirectX 7|% £ DirectShow$} DirectPlay 7} 1t DirectShow+ ZEEjH|E]o] d] 9]
g 2EgYe  oig  Aelth. DirectShow 7]&olME  Filtergtl E#l&
COM(component object model) AAES MZ AZAd dhvte] Sy A A|AH
S FAIY Filter5L AT 7158 Y3t 5y AZEY Y EEolEz

AALg Aol wl S E

| Application ]

T
Commands Evgms
1

DirectShow

File system [ Filter Graph Manager ] Legacy
VCM/ACM

+ "l Codecs
Internet # Source |,| Transform || Rendering ||
= Filters Filters Filters I N File
= - p System

Ring 3
e \—__—l

Kernel : DirectSound DirectDraw
Streaming :
Architecture
1 Legacy Hardware
wDM VFwW MPEG2 -
Capture Capture Decoders Sound Card Video
Devices Devices N Graphics Card

13 1. DirectShow 7HL3L:_[24]

DirectShowoll = =¥ 13 Zo] s} Al2®S Source Filters, Transform

Filters, Rendering Filters2 743t} z+7zte]l FilterE-2 Filter Graph Manager7}

1t
1A

e g} Client Al2"H e HHQ 235 E JEd¢E F o] Source Filtero] i

MPEG EFo g 93YgstE H o] Transform Filterol™, W ELA LS Fa A=
dg dolg & Mdsls R Eo] Rendering Filterolth Server Al&gd A& HE
gd dolHE F#H3lE HEo] Source Filtero]x, MPEG X% o=

otx 3 dolEE& EAste R Eo]l Transform Filterolwy 23 de] t]~Fd o]

(display)dt Fi°] Rendering Filtero]t}.
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A nEE A Yy dE AJlA"E Push EEE FHSIEAT DireShow
o] Filter 824 ®A1Z Push ZE &t Pull RER 2 EE £ SI0} o] Apo]jd=
0 dolHE HMHstE wralo|t}, Push BEEE DI 25t Zold 0]
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Ful REEf M= WESE =4 FiterdA oIy 45 &5 5171 s 274
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AH FEE O™ 28t LT} Client AlAEAA = DEE FHHZE B
M =Hers E4 MEITIEEE 1394 9HH 0]~ BEL HU 2 Capture BEEES
HA PCo] UEEL Oy IO YUEHE gz 5 Z34E B8 =
Moz UETY, Video Transmitterdl A= U5 E Z94 dojlgfE WERE B
# Server AlAEN AZDTIC) Server AAR 2] Video Beceivers A O] H
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NTSC/PAL or DV Video Capture Board

or Message Controller
|IEEE 1394 Interface Board

High Quality Camera

Video Encoder

Video Transmitter

Disk Storage

Video Receiver

Disk Storage |

Video Decoder

D Video Renderer Message Controller

Screen

a9 2 18 By e dE AlLE
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Video Renderer= SHE GOIEHE Screend U2 E#H 0] dioly A5
A0 ZAEE HolE EEE Client AlASEI Server AlAEHN 2F
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3) d&Es HolHE 5t HdR
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4) =41 HoHE Alsts FaER
5] 2= A mAo Addsts SHAER
6) AlA2" P& HoOH 2FS ANzt A2BAAR

2tz2te] R ESZS DirectShowd A AME25ts Filter 8 FE ST 01T
Filler= = DT E(media sample] ©FE OIHE AT, O H-HEEE

Direct3howd] A Azlsts 2122 Y dioly] EA0|THEz].

YAEERE 29 JolMe ol YHPE BUe UES PColH N Ih5E
Wi BE
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— MPEG1 Video Encoder
NTSC/PAL

um Video Capture Board
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DV
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Ae 4d=€EE ¥h2 3% NTSC/PALS AL
Tt IEEE 1334 YEHol~ BES AEZ A2 d=imes HLe A5 TAE
MY DVE AMEECY [EEE 13949 UHH0|A A2 TE9 & 2ofMet £2
E &

® Z IEEE 1394 YEHO0]A F3[20-21]

Category Srpecification

Mlazimum MNumber of Devices 63

Heat-Swrag FPossible
Maximum Cakle Length

4 5m
EBetween Devices
Data Transfer Rate Z00Mbps (Z5ME/s)
Internal Peripheral Connection FPossikle

HDTV

LW Camcoder

High-Resclution Digital Carmera
FPeripheral Dewvice Scanner

Frinter

HDD

Set-Top Box

IEEE 1334 YH#Eo]AAME BF 63N FRAE AZE £ iy 938 T
2l& PCE 200Mbps ] HEEE EHE F} IEEE 1334 UHH0] A8 HHEES
iWbpeCl B8 28Wbps?] HHE0] gt DV ZWE
02 #3y BooEs HE #3H Fiter?t AT B2 FHEDHE U=
= BT 2 AEFE UYVYiinterleaved YUV) EWHo T HAGH £ ez A
i} [EEE 1334 YH#H 0]~ FIEZ DV S U=et?] H5hd Merosofts]
DV 4% 2EH0]~ FilterE AMEFIELH

HT e #FH EEL [EEE 1334 HHO|AE Sl W= vz dx= 0
Y EES 4" thter FYHED U3Y EEWAME U=E-E HIOE MEE
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WPEGL, WPEGE, NMPEG4 2™ = THHA] FHel2 1Fdsint U3Y BRES 7
HAsHl A A MPEGL, WPEGE U3EE FilterE AH&SHET, +HT Encoding
U™ Y UYVY EE DVE HEFE W :

MPEGl T+ WMPEGZ zWeR HADW =T AYELCL MPEG! Encoding
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.:,3'-

FHEERs 7 45 €0] d5E HoHE FHA7 = HEs 33 Ho]

E=E Transmitter 8 72 EHL}
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%5l

Buffer — Transmitter

J% 4 SHAER AR 32E

EHE 24E fEsted HdAM P20 ¥ HEE O EEREEE
TCP/IP (transmission control protocol and infernet protocol)?] THZR-25], SE S
oy d&%s S A  Microsoftl M HME S Direct¥ SDK2] DirectPlay
API(application programming interface)E AMESESEO, DirectFlave T 34014
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A=  DirectPlay®] pesr-to-peer Hi2z  FZELA OogHHE  HYTHY
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R EET AEHE A FE PCI HA AMHE UED IEH TE %
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EEE AMESIEL THHo] shute] #E &

42 +Wis E714 AE ECos
w3 BE7] AE BLolME Elol GH Ao £7]
2 A

thread 7t T =L} T2hA,
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ABSTRACT

Development of the Real-time High—quality Video

Transfer System for Medical Facilities

Jung, Seck Myung
Dept, of Biomedical Engineering

The Graduate School
YWonsel University

We can use a telemedicine swstem to Jdiagnose and treat a remote patient,
High-quality r1eal-time wideo transmission techniques are necessary  for
effective diagheosis of remote patient, With cwrrent cormmunication techniques
and multimedia  compression  methods, it i possible  to implement a
high-quality  wideo transmission swstem upon the general communication
network services of Korea We can use a telemedicine swstem to disghose and
treat a remote patient, High-quality real-time wideo transmission techniques
are  necessary to effective  remote  patient  diagnoesis,  With  current
cotmmuhication techniques and multimedia compression methods, it iz possible
to  implement a high-quality wideo fransmission system upoen the zeneral
commmmunication network services of Korea,

Thiz thesis  depicts the implementation and  testing of a  real-time
high-quality  medical  wideo transmission  svstem  in Korean network
environiment, & user can set the compression format and hbit rate automatically
in this systermn,

DirectShew  and  DirectPlay  technigques were adopted in the system
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mplementation and MPEG], WPEGE and WPEXA standards were used in the
video signal compression, For the DirectSheow architecture, I hawve implemernted
gomne  individual function medules as Filters: WMPEG]D and MPEG? Encoding
Filter, MNetwork Transmission Filter, and Video Control Filter, DirectShewr
Filter is a highly reusable software medule,

Today, the internal LAN, El and ADSL line are suitakle for a real-fime
video transmission system in Korea, To determine the most appropriate wideo
format and kit rate for these three network tvpes and four medical usages
(emergency monitoring, surgical operation, endoscopy and ultrasonography), 1
have done technical and clinical tests on each case, WPEGZ showed the best
cuality in the internal LAN and leased line whereas WFEX showed the best
cuality in the ADSL line as a result of the test, When applied to the ADSL
line, the guality of MPEGE format was relatively lower than others because of
the insufficient network bendwidth, Because the awverage time delay is under 1
second, the implemented svstemn is suitakle for real-time services,

When I applied the test results to the automatic control medule, the system
operated well enough and showed good result,

I hawve developed a real-time medical wideo transmission system appropriate
for Korean network environment and the guality of the telemedicine in Korea

can ke improwved with this real-time high-quality wideo transmission swstemn,

Hey words ¢ Telemedicine Swystermn, High-GQuality  Video, HReal-Time
Transmission, Directi, MPEG
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