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2.4 DICOM

2.4.1 DICOM9] 7/l 8

Digital Imaging and Communications in Medicine (DICOM)-2 19931 3.0 H
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Pre-defined Window levels
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1Y 2-2. KDICOMOI A 2] o]m#] B&
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2.5 DirectShow
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AttermpConnection()

TryMediaTypes()

18 2-7. DirectShow? HE dZo Qg vgo]gd S
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a9 2-7¢ CBasePin:TryMediaTypesO®® 9 AxE FdAIT Aot}
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=
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W gerr olFd 9gdnx §x ¢+ wd, $FE 4y &3 #H9
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3.1 TCP/IP

3.1.1 TCP/IP Z2EZF Fx

AEUlS Ed BAS Fste AAE 2A FE A2dy GSEHE YE F
ATt T A =" (end-system)> HF Al&A(end-user)E g o A o] AL
A7

FHst= FAZE =, AF U ¥ PC, 2 2=HolA, PDA, FHlE 5o

£

716 &3k 29 E (router)= EW Al Ho] £33 YEYAY TUE YEYIAES
AdAgo ez HEZ g2 HEYA %3 Fd A7y A5 dolHE wgd
L ES A" g eE 7 2 g9 3F aga F
EAS e e AW Aae S w
Egolet Rtk 19 3-1 A 1~de BT 45 k&3
AE FP3g
'
SChAl~E SCAI~E
(PC,PDA.,..) (PC,PDA...)
a9 3-1. AU AR
AE YA AlE3tE AMAAH T2 EZS TCPY P2, o2 ¥o3d 7% Z2 g
=& o] &3] TCP/IP ZEEZolgt X E2Y[18-19]. TCP/IP T2 EZ2 Uutz o

2 2QAANN 1 FAL AT, A AFAANNE FIAAT AT

H
o
=2

TCP/IP L2 EZ 9 MH]|2E AE3ted A& FdsA Fo(ad 3-2).
X

N AL Saes FAY HE40
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)

3-32 TCP/IP ZR2EFE JF2E LA

TELET.FTF.HTTF,

E=EIE =
AR SMTPF. MIME, SNMP

ra
o

HE TCPUDP

DIE A& IF

ClH G2 =2H0(

Iy od A =
HESSSA=AS NEEEEEE T

Iy 3-3. TCP/IP Z2EEFE FX

oA, A AFY P/ AFste AE Aul2s FJAE 3k A th(best effort),
A AL Qo= (unreliable) 54 o] Atk Z, HolEo] A7 A7H BHA o] =



2okA RS 4ol BAT F Qov, YA masdanns A4 Wgol

TCP/IP ZZEZA HAE AZFo 3 TCP(Transmission

o

=2 =
Control Protocol)¥} UDP(User Datagram Protocol)”} St} &+ T2 EF9 £
57 2.

TCP UDP
149 (Connection-oriented) ZZEF |2 g (connectionless) TZE &
- AHo] AFder 54l ks - dAglo]l 32l 7t
doly AAE TiEstA 5 Holg] AAE F&F
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¥ 3-1. TCP ¢ UDP Z2EZ9 EX
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YXEHS T
0~1023 Well-known ports
1024 ~ 49151 Registered ports
49152 ~65535 Dynamic and/or private ports

X 3-2. MEHA B2l et ¥E s 7

TE TN oo ZTEAAVE ARRS e AS

EEH 5(0~65535)

|
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2) AEshe SAUE volEl7 ddd
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2o Mus 23 FelolddE

‘TCP ZeloldE#n'el A¢Aw st
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TCP AW

il
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=
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it
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TCP
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(b}
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TCP
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SctHE #2

R
3

TCP
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¥ 3-7. TCP Au/EetoldE T2 FH
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3.3 UDP

3.3.1 UDP Au/Zgo|dE F+x

UDP= H9Z2 AFde 7HA= vAd=EA dHely dF Z2EZolv. UDP7}

MR 2Agd = A

i

1ZF dlol g AFel 2ol= olf= TCP7E 58 &A
o (flow control)= UDP+ 3HA 7] wiZo] TCPel v} W=7 AFT 5 9l
dolel A doe] gl7] wiZolty. WEWHo] HolE= SAY d5F7F £40] ¥
A ZAZE HA Fen. AAL AHlzd A Bo T8 AL dAF ARt
o2l gk o] fr wiZol UDP7F AAIZE o]y HFo] 22<0tt UDPY 542 off
2},

2) AEH = volHe 49 = da ot 24T s= v
3) AFH = wel" e 4 A (Boundary)7b =4t}
HolB s AFdte T2E7 A W 3 3585 FalA vely A

TSt TAER MEA A W e 553 Ak HolHE ¢4ds] AT

4) Pl AEH = volHe Are AgE

FH = dHeolHe 2 AF HelHE oM Eifopdt

Z

[

UDP9] AMuj/Seto]dES] F2 WAL I8 3-83 &t
O Avle 24 A FAE wds sta FefoldES] 8] glE

u] 7} 2] 7]t} & th(recvfrom).
@ ZgoldE

a4 AT AWME A0 8T AFE A% @ rhsendto).
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vt
o=
[

Sokcet()

LAY FATY Bind() Socket() &3

ClientZ &

dataZ Recvfrom(}
2=k Block

HOIE request ¥

< Sendto()

Process reguest
h J CI0IH reply Y

Sendto() » Recvfrom()

F 3

18 3-8. UDP W2 %88 27 A|~" 3%

332 & 94

UDP A B TCPs 2e sffe] 2702 g9 IFefoldE g Anj=
& 4 gk 71¥ 3-132 UDP Au e} UDP IeheldEVF B4 st &
gE HoE

o Y 399 (@) AWE &AL YT F 2eheldEst dolHE wusE

il

N

7t ol A7t AFEstE AAle 54 XE WHE(dE W 900009 A%
(bind) glojA o] LEMT 2
o 2% 3-99 (b) 1 EHAEE HE HA glo] ZutE A¥ e} HoHE Fu
1=t} (sendto, recvfrom)

o 1% 3-99 (¢) : E T E ZZoAdE 9A HE B#A glo] ZutE Au e b
o8l & F 1 ¥r=t}(sendto, recvfrom)

o % 3-99 (d) : UDP AMu/EeoldET FAlets 43S Al FH=
UEbd et UDP Z@to]ldE #n'9] A¢A" 3 FeoldEZ 77 o]
A Abgsto] AW e FAlstE A% 7hs skt
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=k ~ g 4 N NLEA
/ ~ s R
s 4 ot ~
* : :
UpDp upp uopP upp
S0 EM S0 HEH SE 02 E # SC0ITE #n
(d)

(c)

19 3-9. UDP9] F4¢le
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A 4% FFA FA BF /1w Auge A

4.1 Filter 7@

4.1.1 Tee Multi Render Filter

Al

[>

Wolx wsd we dold 2 s 94, 94 delHE dEgaz
selw o FelAcl ol sk et 5439 e, violazry ol

A5 4 Slojof o VEY Alw HoA= goldELRS dHIYZE

R
oy

i)
il

T

ol

E)

HE|H o] fulo] 22 FE Jgolt 28 HolHE AYH T F YA

il

g Aol el HolHE SeFe 929 A= AF Fdstolof g

Tee Mulli Rendar Filter

iterReceivelata
FilterSetExt
.

HEEIH01 &0 H 7 ?-i‘._ CiTeeRender

E2H 13D

FillerSetlsage
ITraksFilter

ClTeeRenderinPin

| SerdMessageE Sl FZSHAE OOIHE SHED |

713 4-1. ‘Tee Multi Render Filter 28 ¢ 7jd=

9 4-13zre] o Zel Aol Aol N 1% 4-29] ITransFilters] Qe so]~8 %

3l ( CITeeRender::FilterReceiveData | CITeeRender::FilterSetExt [

CITeeRender::FilterReceiveData ) &+E H<T & . dHIYZE FAT



wW "Tee Multi Render Filter"Z2 8 S F7}sln FRZF A9 WELS FilterSetExt

=

s Fa A"stH dER Yo tiupo] 29 AXIEZHE iSendMessage()E
T 2EdS FRIHAVE 5T F Adrh

DECLARE_INTERFACE_(ITransFilter, IUnknown)

STOMETHOD(FilterReceiveData) (BYTE * pBuffer, int nLength) PURE;
STODMETHOD(FilterSetExt) (HWND hWnd) PURE;
STDMETHODI(FilterSetUsage) (int nUsage) PURE;

19 4-2. ‘ITransFilter Qg o] A9 =714k

| =DY AN In . wwaeul Input Oufpput +——"e=: Input
‘ideo Capture Fmﬂmﬂww | High Yideo Encoder ”

F

9 4-3. ‘Tee Multi Render Filter' 28| & AFg3l g g 74

pSa

Tee Multi Render Filter

a9 4-3%70] A Yzt FAHY FEIYHAE dolHo| td MediaType
# Allocatorell et AHE FAIGANA dFstolopdnt. o] Au= FAGAA 2
Had=zs FAste AGey s7] A Arolw Aoy s7] do] wr=A] AlE
& o] qlofoF gt}

"Tee Multi Render Filter"ZE= 1 4-49 Zo] ¥ I Y22 HolEHE &7
F71 Aol dely FFol et ARE Wy e Adg.

o} O] = —-

ClolH &%) Data

% 4-4. ‘Tee Multi Render Filter’ ZE 2]
olE] FFol g ] 74

4.1.2 Tee Multi Source Filter

AT 2RE HAEE v 9T]9 HoHE Fawoli “Tee Muti Source
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2 FAws BR ojEAeldol ENAZT Fa FAw Ao o]y
g %D THY BHIAZL do|HE WelFolok duh o] W AgHE @

E] 7} “Tee Muti Source Filter” o] t}.

Tes Multi Source Filter

ECIAO MM S8

e e
HerRecelveData
FilterSatExt
& ® - ¥ s st i
— s FilterSetUsage
UERAZRE d& 22 ITraksFilter

SEQICIM HolHE

TeeMultiSourceFilter =
FEIISureET CiTeeSourmaOutPin

18 4-5, ‘Tee Multi Source Filter 289 /fd =

Output = | WForm In WFarm Out = Input
Tee Multi Source Filter Mpegd Decoder Filter *ideo Renderer

13 4-6. ‘Tee Multi Source Filter 22 TAH e 1=

R o EAeAe FAE dolHel Y dbyted EAAN dolHe FFE
Fog F pAwe] TAW 424e BHINLE dolgE el Frh 1Y 478

T E Helgol W& FFE TEsE oA Z=olt

dlel 8 g5l = v A 2] H o dbyte
switch(d ol 8 &gy

HV_VIDEO: AQ:
breal:

CONF_VIDEO: B(}::
brealk:

CONF_AUDIO: C{»
breal:

29 4-7. 548 dolE) Bhele] we
W w29 o
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4.2 Setting

4.2.1 Setting

215 A" A FHE R Eo dolHE HEstr] HE) ywuielx Ay 9 Fd)
Ael Aol Aqu el IPAA, Patient Monitor2te] COM Algld X E AHA 59 AEH
ZZAAE Fdd ottt 29 4-82 FAF A=® o Zg Aol A AH S

A% ol z1E el Aot

-t |640x480

_p__M_I_:_'_I_E_G-d Cnd_e_t_:_

» : |Logitech QuickCam PTZ " -

127.0.0.1
10.10.11.231 '

8 4-8, A= A ~E9] Setting Dialog Interface
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@

HYo AA A2 13d vyge dyadgi=g 43517 93 132 ¥y
AA 2 AY Zg2E
® Resolution : 234 BT o A AA7F A 33+ Resolution A8 g AE

® 29 : 134 BYoe g d3ayg Y Ay fPrE

@ ¥ TI S Quality : MPEG-2 ¥t 9 79 MEA AFHE Ao A2S E3 y
go 94 QualityE® A8 4 k. (“Very low”,”Low”,"Medium”,"High”,"Very
High")

UDP Z#1WE Alo]=2 A3 A7t : ustd Hr]oe dAe YEIR
AEat7] g UDP 2y 2 E Afoj=E AT A7 ofyW Ze &l wet

FlexiblestAl A& o= W3} A4 A7}

©0& 4308 98 FEIE AP dehad,
© Wt AA &z Bgel wve AHaRZE FHY] A9 B4
At oo AA &s dE PrE

0 349 @ st43]e vy oo g dxd 39 de 2 2~E(H.261, H.263)

O AAXNZE d7] 9% EE : Patient Monitor9t RS232CE 53 T4l Azld

-

B

\E/gx
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@B A A IPE MY 9

ot
jakct
|
(o
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@ 29 4-99% 22 told2aE TGN Ao Auel TPE AP

Center Information

Center Name
[cEMI

Center Address
[10.10.11.231|

Ok | Cancel |

a8 4-9. gdx= A 2~" 9] Center Information Dialog

Aol Ao o8& A A+ "Center Name’d [PFA2#E A A= “Center

Address"3 =7} 1t}

D O~ AWE Aol P Aug Azxw dAsse] AP

BE Z2aPe 9% W A8 9Ud g4 Al Zeag ssz W
Solll ARES e 2WS As) A Folof M oA Yu I INIHAL o
gate] Zzagel A4 FHE Aeh a2t DAL R 2 vde
27 Wgel FAC @ 5 oA
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ne
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)
o
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)
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)
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=
EL
X
i
O,

© INI stdo] 459 35 278 5 A wol
@ INI 5t & 4 Uzage] EAss 92 sdoln

U ostedaas Aok g

aenz odd ve 38

st
=
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u

dl A 2~ E ] (Registry) S AF-& 3t}
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dA~ED e OuED Tz FAR A24 Pz AR Y. FEZRY
B e AAA A

goh. 7] <ol E v MBII7F x9td 5 glen BT ¢t muE MBIV}

=2 I (Key)zta

fo
rlr
[m
Ach
-
BN
=
[m
Ach
1o,
A

e

2 4 gk AAzEdS e wxo daEdd WaE £ Ao e o

Al 7HA A AR o] Folx T}

b

lo
1o,

k>

2
TS SIS AR TADeI. £, T4 58 A5E F
o MEUA EAbs AAEE 4 elnh Ao ol 512G T
A9 2568Apolth, HeEdsl AR 0L AN
89 ok AT 2 @ Ruolol S3 A} gL OB s 7

fo

,d
n 2

e
o S o

o
ul(f
)

iy
=
>

o

2
>
o ﬁoi ro,

>

®4-1 dAA=ER 79 oAl vk A aa

geo g2 AAE7] 98 +dF Functiono] t}.
// MAZEZZRE AFgSs e
UINT SHRegReadInt(HKEY hKey, LPCTSTR IpKey, LPCTSTR IpValue, INT

nDefault)

// AAZEZEEH FAES =
BOOL SHRegReadString(HKEY hKey, LPCTSTR IpKey, LPCTSTR IpValue,
LPCTSTR IpDefault, LPTSTR IpRet, DWORD nSize)

// AAZEHENY Asgs &4
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BOOL SHRegWriteInt(HKEY hKey, LPCTSTR IpKey, LPCTSTR IpValue,
UINT nData)

// AA2EIZRY A48 & &
BOOL SHRegWriteString(HKEY hKey, LPCTSTR IpKey, LPCTSTR IpValue,

LPCTSTR IpData)

a9 4-102 A A adolA dALEG AFE AMPE gEely. AddE 2

il

= gow AR As & F vk dAZEY] AgE velHe nstd vy
o g4 vy, 9rjoe FHaYEZE FAINAY A RYUH=
Aolde] FEd w ThA] ¢jo] =

2l
A A =3 d9E volH = F5 MY tgoldzas HE u v 2HHo

K

W) BIE) =22 SHIINA TSTH
|

=
[0 5-1-5-20_Classes =] [0f

; <] [0= (== [ GIDIE]
EH] S-1-5-21-4B4763069-630326440-14170C EEEES REG_SZ (3 &% okl
{21 AppEvents Einsignal Port REG_S7 COomM2
{1 CameraWizard [ab]Camera Port  REG_SZ COMI
(0 Console ] Center Num... REG_DWORD 000000002 (2)
{2 Contral Panel [aB]CenterAddr.. REG_SZ 127,001
Q3 Environment b Centaraddr,, REG_SZ 10,10.11,231
a Eubc [aB]CenterNamel REG_SZ Center
g lfe”é"‘esd Lot ]Centeriame! REG_SZ Test?
D P Lyl ] Client Mama  REG_57 Test
21 Sessioninformation (3] Conf Yideo ... REG-SZ Logitech CluickCam PTZ
5 03 Softwars [sB]Conference... REG_SZ H263 Encode Filter
3 ACTFitter [aB]External IP REG_SZ 127,001
#dobe [ab]Frame Rate  REG_SZ B
ahnLab [sb]High Yideo .. REG_SZ Samsung YGA Digital Camera; Yideo
Analog Devices [aB]High Videa ... REG_SZ #wil MPEG-4 Codec
BasgicScript Program Settings [ab]High Videa .., REG_SZ Medium
{1 Battle.net [a5]High Yideo .. REG_SZ E40:480
-] Blizzard Entertainment Eh]H\/Fragmenm REG_SZ FALSE
~{ Classes [ab]Internal IP REG_SZ 121001

{2 CareVorbis
{1 Critical Tools
-1 DiviMetwaorks
-1 EPSON
{3 ES-Computing
{1 ESTSott
-] Gabest
-3 GNU
{1 GRETECH
{21 Hewlett-Packard
=1 HMRET

" S

HWC
IM Providers
Invention Pilot
JavaSoft
Jitit
{1 Jlanaly -
—

4] LI_I'I | |
v

4
LH 2 FEWHKEY_USERSWS-1-5-21-484163860-630328440-141 7001 333- 1003% SottwareHMRE TWClient

1% 4-10. Setting Dialog® % #A2Egd A4dd 2= Ax
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43 1134 94 (High Quality Video)

431 74

479 oAzt BAS) S AWHI] A BAF AsWe nsd A
3]

=3 High Quality 94% 453 §F MEYAAE Tl 2EH AHY A SF A

W

Ea

L

1oz HEsy, zetd JHuHE Fd €2 Analog A& = Digital Converter

Jut

il

Abg3to] Digital A1 32 W3S 1 IEEE 1394 ¢ EHoAE E3 A=
Alzgel o FE Aol dor AFHrh IS Alzge] ofFE Aol toldE
49 "Video Capture Source” Zhelarglell <14j® a3td sivetdy ot UEHA
of Wsle] we Az FHvHE z2tE MPEG-4Al9 34 ZE, A5 A~

gdo A RUEE 3= "Video Render” ZE], HolEHE ofZ g Ao LaF+=
=

He geadzs PAse] 94 dadd ¥ 2wUey s A o u, 84

S\

ANzdo 2 HE AfwE 1std JA4E g dddsty] fdeaAs A5 A=
do] Ay agzox mzd JGAe wHYo #A 2L Wy JA4E FTI I
MediaType¥} AllocatorgE vl gl z&wkol sl 3}7] Aol “Tee Multi Source

Filter”¢] ITransFilter ¢1¥ ¥ o] A=

[>
lt
offt
:(l)lé
w
@]
=3
=}
e}
i)
2

o
=)

= A=Y VC-C4m 82 7t 4, ZHd&o WE raw Ho]E Alo]2E X
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G4 A5T 5

= T

AZAs2 A/DAME L IEEE 13949}
Ak 1A ghdg dAo]

98 HU tgolFE & FEY “Video Capture Source” Tl Eg o] m3td 7}w
ZgE FJdd & A a¥ 4-12% AA FA Alx"olx ustd Jideet A/D
AW EHE A28 ZHol
.RS-232C HWJl=s
L 1/481%] COLOR CCD MZE, 418F 54,
ol &2 5 460TYV Lines.
£ ¢ BLUN.
UHHE 16 8= = 8=,
s Sa gE g Jis THA IS,
e %52 Pan Tilt 21 =.
WC-C4 1 =T /200", ==& [ 80"
8 4-11. u3kd el A= VC-C4 ALk
a¥ 4-12. 35 A|aHlola astd Fhdelet
Aanlog to Digital AW E #42
1frame S5frames 10frames 15frames 30frames
720%480 5.27Mbps | 26.3Mbps | 52.73Mbps | 71.32Mbps |158.19Mbps
640%480 4.68Mbps | 22.6Mbps | 43.24Mbps | 67.12Mbps [142.35Mbps
% 4-2. 15-d ghvete] =9 Raw HolE] A7)
¥ 4-32 ¥ 4-29] 720 x 4809 13td HolHE MPEG4 Al¥e ¢=zy ZYo
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2 4398 e dolg AlolZoltk. & 30framel ® HAAHIYS W 1% o]
El= MPEG4E ¢=g S Ao o 1.67Mbpse "ol 7t Ao o]& YEYA

2 ANgoz AgEear),

1 frame | 5 frame | 10frame | 15frame | 30frame
0.055 0.25 0.53 0.883 1.671

Mbps Mbps Mbps Mbps Mbps

XviD MPEG-4 Codec

DivX MPEG-4 0.66 0.312 0.612 1.722
. 0.92Mbps
Fast—-Motion Mbps Mbps Mbps Mbps
DivX MPEG-4 0.65 0.35 0.653 0.901 1.73
Low—-Motion Mbps Mbps Mbps Mbps Mbps

¥ 4-3. MPEG4 Al€9 zZdd & 35 E(720%480)
a7 4-13% AT ustd vge g 471 A dE gz A4S o
EliT 28 4-89 43 Eojx Adg u3aA sivele ‘Video Capture Source’
Out pin¥} 285 Z#ed&S MHEYsH] A ZHE A4sta 825 A=
A AT FAE 27 Al Video Render’ ZE|, 12ja of Z Aol ol g4 dl
o8 % Media Type, Allocator AR & &2]7] $13 'Tee Multi Render Filiter’' &
Hel + dHE dZ3%7] 9l '‘SmartTee’ THE JE Y xo] F7H0. 19
4-89] 6%l AeHg MPEG-4A1€9] HH e 4= IdHE Iy gz F7}
gt Bt Qo 9GS ‘Tee Multi Render Filter'2 2#]7] Aol =& 34 Hu

'FrameRate Control’ ¥ 1# o 2EHolAE 18 4-149 2t}

SOV AN DUV e it ot | v hput Capture e KFom KForm Gt e it it A Input
Vigeo Capture Fiter @y Framne Rate Cantral F SmarTee r_. DY Video Decoder r High Video Encoder r Tee Mult Render Fier
DV ANV Out :

Preview

\iamh FFomOut e gt
DV Video Decoder 0001 F Yideo Renderer

5
o
N
L
w
b

Salgol A e aistd Wy e dE A
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DECLARE_INTERFACE_(IFrameRate, lunknown)

STEMETHOD(SetFrame){long IFrame)PURE;
+

18 4-14. 'FrameRate Control' ZE] 2] <¢lE|do] A~

433 s

FAF Aade] FAdozRY AF B2 ustd g4 dHeolHE d9d 3

A A 2EY AW R AR &

>

2o FATL Fathe] Hte o
gt 'Media Type'# ‘Allocator’ @R E 7}X 1 glojofgity, 18 4-15% FAlwho
A FAAS ZE gz RFoly.

Output I - XForm In HFortm Out I - | InpLt
Tee Multi Source Filter | Mpegd Decoder Filter “ideo Renderer

¥ 4-15. Al Ao uskd vige Iy 4

“Tee Multi Source Filter’¢] ITransFilter¢l 8l # o]~ % %3l ’FilterReceiveData’ 2]
g E oz FATo ‘MediaType ¥ 'Allocator’ A HE 18 4-164H A
A=

piTf->FilterReceiveData((BYTE *)pParentDlg->m_pMediaTypeVideo, 4 + sizeof(MY_MEDIA_TYPE) +
((MY_MEDIA_TYPE*)(pParentDlg->m_pMediaTypeVideo + 4))->cbFormat);

piTf->FilterReceiveData((BYTE *)pParentDlg->m_pAllocatorVideo, 4 + sizeof(ALLOCATOR_PROPERTIES));

O 4-16. Ao 2 RE AE5WE MediaTyped} Allocator X A E

olg A Mg w2 mo Yy G ARE HAAHSA HAA FaAGoZHE

HAEw= JAH ol E ‘Tee Multi Source Filter 282 285374 ¥ a1, HolgHE

MPEG-4A14 ¢ bz ZHE 53 EUHAA Fad 3o dddy A
%

a9 4-172 S A usd vge JAde dFss drdEs A9
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& AEH ek o=

1= -

DRI 02 O0IY23 On

DA BWE YD T
D512 HICI 29 MediaType' 85

DEE HITI2E 'Allocator' 8 &

DHEHCI2 CHHYEE3 On

- L:;ifc'MediaType' AP Alocator® & 22 H) MediaType
= i : = 1 Allocator | iter= =5 =
DT HICSY Hat BOIEHES I & Allocator TTransfilterE S8 ol

m =

DS HID2 R 2 8nd

g
|

% 4-17. n3bd oy A vAUSFe AlEs toloj 1

4.4 3174319 54 R 9%

4.41 74
AR oA &AE oAabet & Aol AFets SH 2Ea o4t
= A" dEe el A aF%E AEs 7] fs A delHE F4

2
S
i}
)
o
tott
1o,
1o
=
iu)
o
2
fols
o
Ny

G711, G722, G7289] A 71X & xTo=2 v, 439 7iveEE USB 20 <
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2ol 3439

= = = [e o]
Htl o, 2t el g vitol B3 A ARE Fadd A vy AA
so] glojof 3o,
Video
Conferencing
| | Fixed video I Ve oot o | Fixed Video I
Conferencing | Conferencing |
| Camera & | Camera &
Microphone I Microphone?2 I
4 L

.

_— e ——
BN PONES
a9 4-18. S sl J/ e Sl x
A&Eny | dlolg | 4% | AA
=z H 1 o 1l =
212 H.261 Protocol, 160x1209]
47 wlolEl | USB |98Kbps| % & | T, | 4
~ | 10frame/sec, color
A
24 do]g]| PClI |32Kbps| ¥ & 21 G.711 Protocol
¥ 4-4. Data ol w2 A5, dolg 4 459
442 £
o arglol= | H.261/G.711 _ < =or
N E! ®  Encoder > Renderer c£S<
=S a2
a9 4-19. 2] g3 dolH sE=



Encoderol /] 3% stream dataX bufferE® £3lo] S @42 Renderer®
Bo] At} ol buffer= feedback® o] Rate controle %3to] thA] Encoder®

#9 % 1 buffer sizeo] Al stream® quantization step sizeE A A& Bz}

Rate Control 4—‘
A4

SVIdeO Encoder — »  Renderer
gquence
Buffer
a9 4-20, A0 82489 doly ¥ AEES
T 4218 FAGeM TR e JddelHE AT B ad=Z Ao

W, 2y 4-22% FAdolHE 9F "Y gz FA ot A e B = H261,

H.2639 d3dE T3 dFHAAIL, 5% dolH= 'iTee Multi Render

Filter' & %3 ojZel7lol el dxth. SAuolg A G711¢ =y LS

o s 9 2 A HolHE W ofFgAede UDP

T3 FAGoR dHolHE AFert. 28 3t delHe o
x|

o] Ao F}.

SR
A

HESA Al
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=
of dHelgs sty A FHIE dfof v FAGE FAGOREH v

A2 vde] 89 Are &2 ARE AGste] 27|ggown AHy =

a9 4-23, 4-24+= G4l

= Aol

&Y

ol el sd3le] I 2 FA HelHE AT I 2
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45 v A9 AT

45.1 AAAZ dolg A 7|&
CHEA AANFTE BAE Ay A T dolHol BAS A=

pud

W& @e] ECG, SpO2, Resp, IBPS e AA4E doleE o5 Axds) £

Ao A Bl vE A9 &R FAAh 44 An AsA B

e

Al =¥l 7} Pateint monitorztoll interface 371 $13] == Al ~"l 9] RS-232C
E ol &3 AFE FAE ok o EY AolAoA HF7IAoRE A AL dol
BHE Agst7] 98 2d=E Al43v. F, Thread monitoring © 2 Serial portol
dHE = A AANDT J56ta, A" Aol el MEYS AAdE

=35 ooy E ALt 19 4-25% Patient Monitorol A A gd 2 JHx+= b

1EY DATA(WAVE+PARAMETER) ( 1140 bytes : [0]~[1139] )
WAVE DATA ( 1050 bytes : [0]~[1049] } PARAMETERS
ECG 3p02 I8P Resp ( 90 bytes : [1050]~[1138] }
600 bytes 150 bytes 150 bytes 150 bytes 90 bytes

19 4-25. PColl 918 ® Az o] data 7%

4.5.2

220 A5 AT AANE 57

fo
Y

Original Data }—>| DWT }—>| Quantizer }—>| Entropy Encoding

y

Reconstructed Data [« IDWT < Dequantizer [« Entropy Decoding

a9 4-26. AAN D ol 4E/5US A% dA Fx=

Wavelet W3S T 438 AMEe= AF3 A E(approximation)? LF3 A&

(detail) &2 1}3¥0] A

s
M
o
o
=
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ol
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s g9eta
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w

@ EZW(Embbeded Zerotree Wavelet) & 7|

e
=

3, 5 38% bit stream

= bit rate®
A o o= oA BoAAYHE Hagrt 7t Fag

9%
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£ 5 35} 7] ol A

e
=
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P
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=
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c. 98] s symbolE FE3FE "Dominant pass(FHE3 #4)"¢ code
stream< A A 3= "Subordinate pass(£& R 53t #A)"o 2vtAR FA
d. ¥4=2 Azt Threshold Bl E %3] Symbold FTLoEo] that FHE 2

HE=Z X9
e. "Dominant pass”°el A& symbol® ZF%3lo9] A4, "Subordinate pass”ol Al

e

4

A

4z
oy

"POS"¢} "NEG” symbolol| 393l =29 I=F

@ EZW Decoding &gl &
a. A% % "Threshold”¢} bit stream F%3FH Al symbol tree 7 A}

b. #& % signd °] 839 codeE FE35 Az 2ARS AA

453 AANSE g=&9o]

o] B & wave Hlo]E &} &} do]lgH=E EF359

=
%
™
w
oo
of
2
ftlo
of
)
ully
2
o
nj

stol displaydth. d#H® HolEH S dofo WMol AFsta FA@AFA ] H
ol el o8 Fad HHES BRI H A4 W EEo Avd ®Hg
Adr. 29 4272 AANZ dolg e HelHoX A dHolH( &%, d¢T

o] )¢ wave HOlEE EFdlo] HE wlRgE o] &3 ga2Zdo BAS U

A 2ZA

AX 22 wave GI0IH

& = MemDCE 0| &¢&t
it E Display

40Byte 2| Z A dioli™

=)

l
b
0
fr
b
0
Al
v

a9 4-27. A AT HolEe BRF 9 1

r |

a9 4-28014 H= A Zo] T wie] #E Abgste] HolHE HAEd

o] @tt. & DrawDCel= o] del 4o HeoHE 2852 JHE 9Fo=

)

o) 25 WA e oA 3, BackDC= A= 4g5E o8 E DrawDCe w4

o)

A )

Ry

el ddste 21T o F BA Az dolEst dAHw DrawDC

B

9} BackDCY dH o8 = DrawDCe| Copysted DrawDCE 7ZA1&tA ®t}h. o] ¢ 2
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Mo
)
i)
[o
offl

i AAANE 7 DA R T AaZe o] g,

DrawDC
0| &l Bitmap DCH T 2d & dIOlE

BackDC
MEZOOIHE
T121i= Bitmap DC

| Monitor | | | Memory |
AFH PC
BackDC
2LUH Memory
s EA | ei®m A

18 4-28. A AE TAEH] 98 MemDCE o] &3t
18 4-29%= AAANE dolHE 545 g2 o] st A4S yERY
= Az tolo]1atoly),

Server

Client 1
]
i
sendDrawsSignal ():void

[isECG]
{ DrawsSignal

DrawECG {

DrawSpO 2

{OR} DrawResp

DrawNIBP

a9 4-29. AT AF wAYS
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46 $F R olmA Y

Az #2425 AsgelAE $RBAe] AHE delE Xoray o
Q5o WA olul A 5hel, JPEG , BMP & ole AR ejelA A ar

A

—ray olv A= WY el AR AAEl PACSlA DICOM #FEgkel gt

4

X
of g55A Hed, MEE A" DICOM Zwol B3te dH#Ho 25 S5 W

AFA g AS PACSA 2®d A Query , RetrieveEZ & 73to gz 5674 dr).
of ofmx sd& TCP ZREZ AdE T giAS ALd] Aol B
WA A Ao} dA dielet AA"E sty K oln A

¥ Functiond F@sto] @25 Alada S Ao vhs2 IAHE

4:;
g
L
e
o
ke

Fotol A& Amel A udT £ 9= 7leS TS PACS A
2o 2R E HAFE DICOM 9% 34L& KDicom #heolB g7t A dsts o g
e T3 7€ DICOM Folgt 22 7l5& Tdsdt. A5+ DICOM 3t

De @A Aust AAuel wek 2 Azge] AgsHe] FFol Aol 3
Qe dAa AgHlE £ Atk BAS AsUA] BUS AT GA4E A ad
o 2E AW A2Ye 2 AZgelA A5 elx DICOMB}US 9408 5

A mUHIes] A8 g TagRw of

EA F5E Godaolol @ Wt BAZ AxdAA A5H BA ovA Y

NE FAE FREe] GeholAh, 19 430 WEND AN T 2 A
9o A5 oluA %A YRE Age] FolnHE T muUddy H:

o) mUE e 228 e,
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File Monitoring Class

Kdicom 20| =22i2] Jpeg 2HOI=2] 2 Bmp 2t =i 2l
L) L) L
00FE me 1=
DICOM Jpeg Bmp
oIz Ql0Iz Clalx

[

HERSE H&9 0/0)X I

|

I8 4-30. Al="dlel dFHE vhde] Had 2lejreld

Server
T
|
Client !
| i
b
Saving
sendIMageFile():void i
L
[isDicom]
(OR} isOtherFiles]
sendTeleControl():void

L
|
|

*[for each Ima@e]isDicom = existable():bo

I

laan

sendTeleContro

Dicom Display

Info():void

—F

Image Display

[is Otherlmage]

|
|
i
*
|
|

a% 4-31. A} o]u|x] AL AP tho]o] Z:|M(DICOM)

462 974 oA s}

oy

d ¥QA"

ol Al dFstel gaZee] o

Awe B4 ov A tho|dz el v

o

= 8R4 oA 9o 2

2~ zAH 9A% ¥

-
X

ot
+
+
2,



Atk 29 4-32% oA doldraolA vs-27F Moved Wl &= ol

thoojn, mpe2e] 9% HES FE UMY XY ARE AF

2 AT Move =t S S5= &%

void CRileView: OnMouseMove(UINT nFlags, CPaint point)
{

i TODO: Add your message handler code here andfor call default
UINT Lw,m_nLength:

CString strwinText;

CDiglmage * pParertDlg = (CDIgimage *}GetParart();

CDigFile * pGrandParentDig = (CDIgFile *)pParentDlg->GetParent();

if(pGrandParentDlg-~bReceive I= TRUEY

if{bLBdown == TRUEY / A= 012401 sdif=NE #2
this->GetParent(|->GetWindowText(striVinTex1);
m_nLength = strtinText. GetLength{};
BYTE" pBuffer = new BYTE[16 + m_nLength]:
w = FILE_ MESSAGE_SHAREDMOUSE; /f =& &gi= DIAIT] #lH—
| = nFlags;
CopyMemorypBulfer, Sw.4);
CopyMemaryipBuffer+4, &1.4};
CopyMemoryipBuffer+8,&point.x.4);
CopyMemory(pBuffer+12 &posnt.y 4},
CopyMemory(pBulier+16,
striVinText GelBuffer{m_nLergth).m_nLength);
({CDigimage *}GetParent() > SendBuffer(pBuffer, 16+ m_nLength);

Ot sy EER—

!
CScrolMiew OnhMovseMovel{nFlags, paint);

alse
pGrandFarentDig-=bReceive = FALSE;

S99 4-32, FAROIA e ZoH ARE WS @ w=

case FILE_MESSAGE_SHAREDMOUSE: I Shared Mouse Control(Still Image Window)

m_pDigFile->bReceive = TRUE;

CopyMemory({&nFlags,&pBuffer(4],4);

CopyMemory(&ptx, &pBuffer[8).4);

CopyMemory(&pty, &pBuffer[12],4);

if{MULL != m_pDigFile->m_pDIg-=pScrolView)}{
m_pDigFile->m_pDig->pScrollView->pointM.x = ptx;
m_pDigFile->m_pDlg->pScrollView->pointhl.y = pty,
::SendMessage(m_pDigFile->m_pDlg->pScrolView=m_hWnd WM_MOUSEPOINT nFlags,0);

Y 4-33. FARNA FAG 0Hs EAHARE A mE
=

a2 4-329 ZERFYH AFE v ZQlEC dd AR 29 4-339 A
o] oA wig Hojxth, ofujx] e i HR= o]l ¥ 4-349]

drso] gtk DICO
o

=

sdoel g viA] A et spde] oWl Ed] #F v AA]F 0]

b
i
i
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#define FILE_FIRST 73000

#define FILE_MESSAGE_FILENAME 73100
#define FILE. MESSAGE FILE 73110
#tdefine FILE_MESSAGE_OFEMEDFILENAME 73120
fidefine FILE_MESSAGE_WINDOWSTATE 73130
#define FILE_MESSAGE_SCROLL 73140
#daefine FILE_MESSAGE SHAREDMOUSE 73150
#daefine FILE_MESSAGE WHEEL 73160
#define FILE_MESSAGE_CURSOR 73170
#idefine FILE_LAST 73949
#define DICOMVIEWER_FIRST 75000
#tdefine DICOM_MESSAGE_DICOMVIEW _OMN 75001

fidefine DICOM_MESSAGE_DICOMYIEW_OFF 75002
#define DICOM_MESSAGE_DICOMFILELIST 75003

#define DICOM_MESSAGE_DICOMVIEWER_OFF 75004

#dafine DICOMVYIEWER_MY_CONTROL_ON TE001

#define DICOMYIEWER_MY_CONTROL_OFF 76002

#idefine DICOMVIEWER_1BY1 76003
#define DICOMVIEWER_2BYZ2 TE004
#define DICOMVIEWER_2BY3 76005
#define DICOMVIEWER_3BY3 76006
#tdefine DICOMVIEWER_4BY4 TE007
#idefine DICOMVIEWER_OVERAYREARRANGE 76008
#define DICOMVIEWER_OVERAYSHOW TEO09
#daefine DICOMVYIEWER_COVERAYHIDE 78010
#tdefine DICOMYIEWER_OVERAYTEXTSHOW 76011

#idefine DICOMVIEWER_OVERAYTEXTHIDE 76012

#define DICOMVIEWER_MMODEANNOTATION TE013
#define DICOMVIEWER_MMODEHISTOGRAM 76014
#define DICOMVIEWER_MMODEMAGNIFY Te015

#tdefine DICOMVIEWER_MMODEPAN TE016
fidefine DICOMVIEWER_MMODEPOINTER 76017

#define DICOMVIEWER_MMODEZOOM 76018
#daefine DICOMVYIEWER_IPFILPY 78019
#tdefine DICOMYIEWER_IPFILPH 7E020
#idefine DICOMVIEWER_IPINVERSE 76021
#idefine DICOMVIEWER_IPREALSIZE 76022
#define DICOMVIEWER_IPRESET 76023
#define DICOMVIEWER_IPROTATECCW 76024
#define DICOMVIEWER_IPROTATECW 76025
#idefine: DICOMVIEWER_AMNOTATIOMDISTANCE 76026

#define DICOMVIEWER_ANNOTATIONDEGREE 76027

#define DICOMVIEWER_MOUSE_MOVE 78028
ftdefine DICOMYIEWER_MOUSE_LBUTTONDOWN TE02%

ftdefine DICOMYIEWER_MOUSE_LBUTTONUP 78030
#idefine DICOMVIEWER_LAST 76031

¥ 4-34, A AEUol A A H o A= gl mAIA] A o
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51 TCP A%

5.1.1 TCP &4 F 4

X

wesobe A

TCP ZREEL 7Moo AZ2d dHolr] "ol Aot FepoldE 220
Aol M ool FH20] BT 13 AEF dzle] el AFH et Bl
Sk wrdiE o wel AA AEe sfzle] @ wel HEd s duh. TCP7h

At WS 2oR yeuA Bt 8% A2 dHo] ¥ olFNE A2

MEE 9ol & u She] WEt o UARE ofthAst s WEeA el
o] Wasith RE WAL FAW A7E 2E AL ofUy] Wil 2% fo] £
A% ezl GebAch webA, TCPAAE o AN E ot Ax7 elvlgle s

0 150 100

send send send

350 2 H 320byte M 3

150 150

recy recy

284 =X 300byte <=4

a3y 5-1. TCP IR A% 4
A e e o
I 5-104 SIFES AE 2 wyola, ofdi RS A ¥yt Eu &



ol vy RYgS HY, 3 FH Fo] TRHA FS AHIS & F Art EA=
Aol Aol 10080l EE
dEstd oy ¢4 270 HelHE FAstA &2 Fefolth. sfukstd 15010l E
B
[¢]

2ol F WA= 1508}

JEE AF BT AA FA A ool YUY 100wt ES} AF FAF 70
dholE7b Utk Al 2AOZRE A 1508t EE A ew FA A6l 20

vho] Ent ol lth, oA o] dol ol W 50upol EoF F41g 1500l EE el
A A vl = 2008k0l EVE QLA "ok T WAl HZlS gojol Fom oF
150l EE Abg-ghr, 241 BiF o 50utol EE H A w i Al WA HFS A st
71 98l A wFel ol glE 20uelEE o] oA T0utolEE A WAl A
< At 4714 FaF A2 A Folu £l F BF T ¥EE ALS
b Aol A golreEls A T AL s AAMHez dEo M
HE A&t send FE TEUCHAL A o] AAR Ad 2AeR HE
gholB el W HolHE

A grolu e W wFol, AAZ & o HAFH
¥ + 27

sAozRE T oA el A

T : 2 pIHI T
I — -
o= ME | 3 bl HI
I
JEL I I 50 100 Hil #2E 03
I
I
¥ ! 4
A 20IEM2 S H TH(4KE) | A 0P =0 H{4KB)
I
I BIM 2s 32 0 —» : 100 71 HIO 2 [
I
I

I9 5-2. TCP |7l AFy 41 A A=
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512 AL A2 TCP $54 WAUSE

TCPE B wRoq Add Axgleld sxel doly & WE=da @A
a0 glolof dh A AAAE, WAL olvAFe doly 5
27 goluelz mulel o @ TCP 54 “MAA AA7 g 548
128odok 3l o] g $1a e 2o WAUEES Agadr,

ol

© A%t dolde AAE vzl 98 doly A= Uit dugR

@ FAte FAg dolgrt oo F A ASAAE G
(@ 41 W HZEE recvd HloJEI7F oY Flow FA | UETH?
FE recvd dHolHo s EAPE W FAzlrlo]= Hr e}
Al v H o] Apo] =7 F A7
9o} e AFS mEste] Socket FejAE FASlok Frh - Sl
AL TCP= A%at7 el AAaEe A7 A Ll Flagat HA=
Fotuza s AL Alolz ARE FrhEt 1y 5-32 dHAHAHE A4
of F7tst P =S =5 e

=
—r
27
T
&
HU

H
O
(@]
<
ro
4

- ST OIOIE A=+ 12 HIOIE »
“ " HEHE ZaE I -
HEAD e H&EGt R obis & W CI0IH

U0 E BUIOIE i #HESIDAE= dioEHY A=

Send Pakcet Total Size = Length + 12;
itoa(Send Pakcet Total Size size, 10);

ory(buf, "HEAD",4)
{&bufl4],slze 8):
(&bui[12],pBuffer Length);

op
Copyh

¥ 5-3. 3 ARE F7}s TCP 97

I
o
01
OJ
=
>
NS
i
-

>
2
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o
=
a
=
inj

)
f
il
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Yy
o
=
fetl
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fd
=
2
o,
o

g
w

o)

@
o
Auh
)
i)
=y
rﬂ
il
-
offt
ot
kY
>~
Rl
°
N
rﬂ

il

o RS HAe

A5@ © 744 wRAgow saste]l BE WA HolHE AT

pud

while(nLeft =0} N =2 TH32 HIHI ot 500
if{{Send_Packel_Size = send(clientsocket,offsel,nLefl,0)) == SOCKET_ERROR)
it { WSAGelLaslError() == WSAEWOULDBLOCK )

{
QueusSave{offset, nLeft);

break;
1
else
{
return false;
}
}
else
{
nLeft -= Send_Packet_Size; /# sendZ! If2!2] MOIZ=E &M
S TIDIE M A e
offset += Send_Packet_Size; [/ send& {32
ff &4 HH 2 offsetE 01 E
}

7Y 5-4 TCPIA shtel 2 A%a7] A% == 7d

29 549 e HAL Ed) TCPAES FaAsd d5ana s s 97
2 BF A4 & Atk W TCP HolH W4 FAaE WAURE A4S
Faete] e AuE zAFoRA ST 5 A0 ATE 2A e 54
@ dZel AYE YBdEA 2Asn sue AAL BT A5 9@ 97

grh 2eu oW @9 recv FFE
olg] sizlo]l stte] WMo E FAHE A7 7] wWite] FalE dolHE XA
sto] A ol st EAEEAE A Asta, vk o) Ao st EA A
g9 1 A0S AanEss 47e dRor pFRetlor du. AAL TRI
F oupA e Ao A Fe g ZARSEe], mhA ) g Zlo] Apol=g Lolwith F Wl
g7l e] Apo]lz=ef w2t S Fle] Apo]=7p oW recvE F oA FA T,

g2 g e s Aol 2wt F reecvBFES FA o dh. 219 5-5% o]

o,

¢

=S
12

ot
B=)
o
o
v
o
=
fd
X0,
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While(1)
{
size = recy| bul, size);
SegmentationRecvData(buf size); FEHEH LN Ol 2 S RIEA EAS 8 2
i IElE 2RELL
Packet_Size = PacketHeader{buf); ST B A THEL M= HYE SoHHTH
while{ THZ! MOI=DHE =8 T THE )
{
Recv_Size = recv(buf size},
Recv_Packet_Size += Recv_Size;
CopyMemory(Buffer+Recy_Packet Size bul Recv_Size);
b
i

9 5-5 TCPolA 7S F41817] 9l 2= 3

5.2 UDP A%

5.2.1 UDP & A FdoA agsjord A

UDP Z2EZ2 ndd gy zzeZzxn 2zt 7o) sendto 5ol o3
Ago] HH 2 wuith MEYAA 7H weE FEZ dHolHrt dFdn. 1%
7] el AEHs fHe] A7 A= A7 ST =3 UDP SAA
AEEe dolHe 48 75 3 ozt 28T = A7 "ol velgHE A

g

= MEE AAYSEES AHEste] o Ed ZAdSe B2

o
°
o2
o
toby
1o
=
o
il
il
[
oy
ol
ol
;
2
;'L
O
o
O
>
rSL
N
>
oo
ol
o
rr
fd
ot
N
o2
o2
o,
e

S dHelHe Avinyg A7) wite] #Ale =z aw

Edte] Agsorsts B Ador v, FAVAAE ol F AL Aol
Faweld A AL 8FHE /)5S FANRRT ol FATAN 2 dold

Abolzol Hzls oy FRler ZyadWESA B o FAdelA 3w



recvirom& doF st=Ao didA 3ol ARE EFAA ZxPRY spofof ),
UDP 54 % TCPe &2 "d¥Fs= dolHe 47 (Boundary)’t =4 &th'= 5

Aol 9tk & FA G A sento FHFE T ¢ WEF FAGA A recvfrom

o7 UM By At disiA e ARE Frled FAGE I dyE

=4 F 1 FUF recvfrom T E AW Aok ol FA #AE AZE 3}
Ei

$EBA nHd 94 dolgE ASHuA @ W B Eol XviD
MPEG 4 =¥ HEHZ o] 43e] %% 15frame 34 dolHE & =z @

°F 1131lbyteE zre=rt}. UDPY ESA4 dolH Y Alo]=7F & dHolHE Wl A

(C

Data Type Send Data »

L
19 5-6. UDP 7S ¥y 3l7]
ol 7ol =

Real atal
Fragment Header Data count Data Type Send Data ESEER ™ TEREIRE
Size

a9 5-7. UDP 97 S g xugst o w7

(1) Fragment Header(10 byte) : A% 5= dolgHe ZaHE A F A 9

& ge W A e AFHE F A9 0@ AnE du
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(2) Real total Data size(4 byte) : 2l EHEA] F719 =2 A 9|3 application®l
A 9AZ AA dolge Ao]z2E Yetdy, AFd AAS S u dolH 7t

BT AFHAEAE AAsty] Y6 AR S
(3) Count(4 byte) : AE= &= dolHe AAZL EA%tte UDPY EA4E& ol &

)

FA= 7 A% 7EE( send count )E EFH T
(4) DataType(4 byte) : A& 5= dolg e FFE el
(5) SendData(H Al dlol¥ =7]): AF = AA vlolH

-
r
b

Raal (’(
Flagment 101a| ..................
Header Data count [ Data Type Send Data

18

a9 5-8 . BEYEHE F dolE T adE Ajo|=22 TP anEsE 37

v

Seq.No Frag data Seq.No Frag data Seq.No Frag data

O 5-9 . AlEA dWZE H7hE T avE HolE
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Erala] Splet

BN ER e
EHEEE 01510

HOIE S clZHE BICH

~

OYIHES = 21 E sendio

ZHIOME W3S Sl sento

H2G BH B Y HE 8S

LHHA Eil O £ sendio

~
TINE! FCHE S 2 2R recvirom
/s

-

O IHE M!S Sll2 M2 22 fFEC)L

; I

18 5-10. UDPEZ R EZS A3k ugFdolg AES Y3k WAY

N
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A 63 AA A== A4

HEE s Y=/

NAT

8_ < Patient MD@ @
=\

1=IP

InterNet

el

SLNDSLﬂ‘Ca

HME22| ADSL/NVDSL/Cable

9 6-1. AA Al2® FAHE

SHEA BUE Y Al2~"2 LAN, VDSL, ADSL, Cable Modem 53 #2 £
42t WLAN, CDMA 9] 433 &8 vofst 45 a4 dudoz H&
T e AE BE NEEte] Seamlessst/l A &etes dE AT B3l o) F
FARA L frE QY FaE VWMo r s BTN v dd d AA
BE MLste] g HERANA aHHd dd AAE BYFES AT

A we) ek gabe) cfFa Aol MAS RY] s A" P dE
EAME 829 delHE W%t /1W< ByPassing 7% Flowing7| & A
43t BypassingZl W @AFoh oAb mE WAl SjASA HE A4 2

of Ay ARE ReozA dHolHE AFet JWow Ao Au: of Ao
W gush zeq dolE AEEE BARATE delsdn mUHSA A

Flowing 712 U E$ A Wlo] we} HolEE control Server’t AH &4l
of  #Hodste 7ol ol Ze  A$E  wired(ADSL, VDSL, Cable
Modem)-to-Wired( ¥ %) wireless(CDMA1x,EVDO,Wireless  Lan)-to-Wireless,

wired-to-wireless 59 EZZAE 7IA & A% 3],
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6.1 A5 Al2d 2 BYUHY A=A, ZEY AH)

AA A2 T4 F S B9 BEvTel dolg 2 AA A5 Held, W
AR oA SFAEE A5G 2EY AW S Axgow
Mol AxgowA Sae #% 9 4EE dus 18 94 dolE, Patient

MonitorE 3l &2 HA Nes 55 2E 9 vzEd o], PACS A=d

2

A=~ =] - o
3 T

B} FNHer AFEo] FAe] WA e f5, g itk AA"E S 9
g AHdx 7)5s FEs A k. 35 A2 Alo] AR H&Ede WE
q32 FAo wet AR BF 2

FAE Alxdo]l EAYLE wWeo A5 =4, HY ¥ ADSL, VDSL, Cable
Modem< Ab&3lo] Ao} Avo] H&EgS w, Ax, EVDO , WLANS AM431=
A Aa"owH Ao Mue F&EAL v Aotk 1Y 6-1& FAZ A~
oA Ao} AmE F&etr] fF voldmamn 9 Al 7hA A% <lE A o]
25 ZA A

This System Name : [Test

Wired [ Wited In Hospital ~Wireless
F412HADSL VDSL) © Patient  © Monitor © Patient © Monitor € Patient © Monitor o = HEHEVDO 1x,.CDMA 1x)

Center Name |

Center Address J

Center Name | IP Address
Center 127.0.0.1
Test2 10.10.11.2301

il | |

Cannect Cancel

I
i)
D
N
o
ofy
Al
i)
2]
o
o
e

R LI TSN
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7 A AAde don dHolHE F1
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o
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A2 98 MAY 20 FGstel, B4

m
o
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6.2 A o] A v (Control Server)
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AL 9A "ok F 32 & Control Serverol H&d F Ao H&S 38317

93k Server Sockets AA o] Listen st 9 A7} Eojglt}.

GontrolServer

makeCaonnect():void

Patient:=Joinable()boalean

—4

VAV,

[isPatient]IinsertPatientList{IP,Port):void

makeSendPatientinfomation():void

insertPatientinfomationOnManitor():void
L
1
|

makeGonnect():void

L

Doctor:=joinable():boolean

VAl

RequestPatientlP&Information():void

sendPatientList():void

makeConnect():void

[
makeCompleteConnect():void

makeSendPatientData():void

&3} Data @ 1) High Quality Video
2) Conference Video & Audio
3) Signal Data { ECG , Resp etc)
4) File ( Image , Dicom Image etc )

makeSeﬂdI‘)m‘clmrDalﬂ():vnid
T

2) File ( Image , Dicom Image etc)

H 29 Data: 1) Conference Video & Audio B‘

———

a9 6-13. 194 A4 a4 Alds tojo 1
@ 297 OdF A2 Aol Au
L&A A4 Ads 94 sh= A

WA wEd o we dolH: duE AR YEHA Al we 87

449

il

Fol Agdozi AT wWE &&24<2 MonitoringS 75 3H

“[for each Patient]isPatient := Connectable():boolean

A 3= th27 Control ServerZ} &zt ©lo]lg & AH

ARE

A},



sk
=

19419} o] 3ka} Zo] control Serverol] FH<o] W IPPort 59 HE7} A#o] wHu

control server’} AT ote] AHS A

HlolHE FAsHA €t

makeConnect():void

—

VAV,

makeSendPatientinfomation():vaid

Wl o] IPsh Port® AHgatel 84 23 AE ool

Patient:=Joinable():boolean
[isPatient]insertPatientList(IP,Port):void

nfomationCnMonitor():void

insertPatie)

makeSendPatientDataq )-void

& At Data : 1) High Quality Video
2) Conference Video & Audio

3) Signal Data ( ECG , Resp etc)
4} File ( Image , Dicom Image etc )

*[for

*[for each Patient]isSelectedPatient := selectedPatient;

[isSelectedPatientlmakeSendDoctorData():vor

a9 6-14. 294 vF
® 394 FH A= Alo] AH
19A9 28419 V&S £EFF 3
2S5 74207 Monitoring 3} A

il

A
T makeConnect():void
ik
> Doctor =joinable():boolean
each DoctorlisSelectedDoctor = selectedDoctor():IP Port
[isSelectedDoctorjmakeSendPatientData():void
1
LI
makeSendDoctorData():void
& 2| Data : 1) Gonference Video & Audio
{):IP,Port| 2) File { Image , Dicom Image etc )
id
LJ
I

2 A4

off

1,2 @A A7)
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I
1
| |
N makeConnect():void
Patient:=Joinable():boclean
[isPatient]InsertPatientList(IP, Port).void
makeSendPatientinfomation():veid

insertPatientinfomationOnMonitor():void
control server= B A2 HZol0l HES

makeConnect():void }
ByPassingS Xl 2712 GIOIEHE =OLA

Doctor:=joinable(boolean Flow control2 31 £ B9l U3 H3E
=M s HL

77777777 I —makeSendPatientData():veid — } o o ——————————

&1} Data : 1) High Quality Video ‘[fur each Doctor]isSelectedDoctor := selectedDoctor():IP Port
2) Conference Video & Audio =
3) Signal Data { ECG , Resp etc) XA Q0B A=A
4) File ( Image , Dicom Image etc ) M OIE+S control server(Hl A
EObM 24 Al Ol el St

HE2OZ HI0IELS HSEHL}

makeNetworkCheck():void

—

[DoctorNetworklisNetwork:= BadStatus():void

BelectedDoctorjmakeSendPatientData():void
o

HE2OM Mt HEE HOES S=E ﬁ

OR}

[isSelectedDoctor)makeSendPatientData():void

makeSendDoctorData():void

“[for each Pati atient := 2) File ( Image , Dicom Image etc )

& Z2] Data : 1) Conference Video & Audio ﬁ

RequestPatientlP&Information():void H 22l E= control serveril & =

— TP BT HSEZ HeIE B

L sendPalienllisthvoid )| [ecen o cos eae 2
HE5IH CI0IES & O =L

*[for each Patient]isPatient := Connectable():boolean

makeSendPatientData():void

& 7} Data : 1) High Quality Video
2) Conference Video & Audio
3) Signal Data ( ECG , Resp etc)
4) File ( Imagg , Dicom Image etc )

makeSendDoctorData():void

& I 9 Data : 1) Conference Video & Audio T
! 2) File ( Image , Dicom Image etc) 1
T I

I8 6-15. 39 F3 Al=d Alo] Au Af s tholo] 1
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ADSLVDSL/Cal

8L

#F29 ADSLNVOELCable

( L;é | S L >

Ny =

m InteriNet O Conl 156[ I ]

/

Pati it
ot atient Moni O%ADSLNDSUC(:! v

Era ~~

0 Ix 5
W
Patient Man ito%

Bl

C:WDocuments and SettingsWidministrator>ipconfig

WHindows 2888 IP Configuration

Ethernet adapter =
Connection—specific DNS Suffix . =
Autoconfiguration IP Address. . . @ 169.254.77.156
Subnet Mask : 255.255.8.8

Default Gateway

Ethernet adapter

Connection—specific DNS Suffix H

IP Address. . . . . . . . . . . . 18.19.11.128
Subnet Mask @ 255.255.255.8
Default Gateway

C:WDocuments and Settings¥idministrator>

a9 6-17. Ao} Aujel A" o] 1P oF Wi 1P
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a9 6-172 Aol Aol NIC T8 A
aola, oA MAAHE IPE Aol AH
S AAsA "t

=
off = 2]

Els

AU IPof o) TP

Aol Aol A 1% 6-183 3ol IP

a4

Server ON Server OFF

Wired Patients Connection State List

Fegisted Stream Sarver List States

Num [ Stream Server P | Server States

Connected Patient 1P | Connect status |_wired Patinet Connecion Slales BY Stream Server | wired Patinet

Connection States BY Doctor__|

Wired Metwark Patients Information List

FaflentIP_| Connect Time [ AV Codec [ CONF Codec T HY Frame Rate |

Digconnect Time

|_Network Check P - C

Setting Dialog

] »

Wired Manitering Doctor Connection State List

Connected Doctor P | wired Doctor Connection States.

SR IP: |155.25d.77.15ﬁ

‘Wireless Patients Connection State List

< L= p: [1e1sat120 Cancel k

SAVE I

Connected Patient /P | Connect status__|_Wireless Patinet Cannection States BY Straam Server |

WWireless Patinet Connectinn States BY Doctor

4

‘Wireless Network Patients Information List

] »

Wireless Monitoring Doctor Cannection State List

138 6-18. 9% IP9 Uy IPE A E
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Patlent P [ Connect Time. | HY Codec | CONF Codec [ H¥ Frame Rate | Disconnect Time |_Network Check P -> C Connected Doctor [P [ wireless Doctar Connection St
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A 7FAY IF L A7
MEE A 5 U5 S5 973 JA8A 2" ASyE s 3349 HENY
M HolHE EAN F 7-13% & UEYD TREZFS ALt AEdh 3zt
JeE Awets] A% Az nsd 94 dolHE ngFe HolHE 455 9
a 2 =EollA At UDP wiZAYFel osf dFsta dwolEite] 3o o
B AAZE dolE Aol e 7]Ee] UDP LREZS A&l w3k 3219
Aol AAA JFL F= B4 ouA ot AA AE HolHE AHH
glolg] $541E st TCP TRESHS AL&stoth
tely I EY T TRES
HV ( High Quality Video ) UDP
Conference Video & Audio UDP
File( Dicom ,jpeg,bmp etc) TCP/IP
Signal ( ECG, Resp, NIBP, SpO2 ) TCP/IP

E7-1 4RA EE 0F &% 94 ArAsgede] deudel 4% YYD ZREe
L F3a =Yg g A ~"o] LAN, VDSL, ADSL, Cable Modem 53 #Z<& %4
%3t WLAN, CDMA &9 Fd%3 2o tdd J& f40A4 vy 54
FAe A7 Hal S92 47HA A VINe R A ags FA AT

woEwddA EE A" dAdsty AEds gado] ydws AR
of A A¥e H2E stloen 2ER A= Wl &8 o
O FHAT - to - FAF

A5 Al2g EUE Y A 2E"( gAS Al2d | 2EF A8 )9 YEHA
Ao AT FAY WE I AF FES oA 2
(a) In Hospital Patient (LAN)
(b) 13} ( 30 frames ) 720 * 480

- raw data : 158Mbps ( 1 frame ¢F 5.27Mbps)

- XviD Mpec-4 Codec : 1.67Mbps ( 1 frame ¢F 0.055Mbps)
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(¢) 3}4+3] 9] ( Video, Audio )
- Video ( H261 @ ¢ 60Kbps)
- Audio ( G711 : ¢ 707110kbps)
(@) #A} o]ux] 74 ( Dicom, Jpeg , Bmp)

(e) AAXNE( Ecg, SpO2, Resp, NIBP) : ¢k 8kbps

27| Dala : Red Line
Pationt List - Black Line

§ ‘ Dqgtor Unit
!

2= Al ~"S CDMA 1x , EVDO, WLANS 9] FAwe] EZ g2 A

of Jow RUEH AXH( JAS AxF | AEY MY )] UEHT &7
3

(b) 1287 (1 frames ) 720 * 480
- XviD Mpec-4 Codec : ¢F 55kbps
(¢) &z} o] x] Y ( Dicom, Jpeg , Bmp)
(@ AAAANT( Ecg, SpO2, Resp, NIBP) : 2F 8kbps
Ao Ao s MENAY A Fe] wste] wet AFTE 5@ o
ol 7} A Aottt o F 5o {9 2 AF FAA EVDOTS A& Fxp
o] dlolEE oF 153.6kbpse] f==9 °F 25Mbpse] teR=E b7

£
M

o] 1L
std o deolHE 2Z2Hdd olde AFT 5 H, 43l HoHE Ao A

) $A%9 4R o 4 + Ak

Lo
R
of
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Wireless
ADSL VDSL LAN Ethernet Bluetooth | IEEE1394 EVDO
Down| Up |Down| Up [Down| Up |Down| Up |Down| Up |Down| Up |Down| Up
Min 2.07 1029 | 4.22 | 1.13 | 2.01 | 1.29 | 4.78 | 4.23 1.3 | 0.06
Max 6.56 | 0.66 | 12.3 | 6.27 | 11.3 | 6.84 | 38.3 [21.65 2.0 | 0.13
. . N 150.2 .
Mean 4.42 1 0.62 | 7.29 | 3.19 | 6.01 | 3.57 [28.76| 16.3 | 0.72 A 1.61 | 0.11

Down : Download, Up : Upload, ADSL % VDSL
( p:Up

: KToll Al #|-3$ Megapass,
Wireless

sk Netspot, Bluetooth : bluespot ¥+ : Mbps)
EAlrdo] ul2 Residential networke] A% &=

=

LAN : KTOﬂ *1 AFek N
Q5

11 "7\*' HERZ

2 L
2) multiple transmission

Patient Unit

® FAR@A) - to - FAFEAD

- to - HAH(EE" A1)

stz2t= Al4~®le ADSL, VDSL, Cable Modem% 2] ]

[e]
5
JAFE A 2

Mpe) EERAR A glow 2EY Ave Wdue LA
12 EVDO, WLAN 59 YENZ 849 ug 23,
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(@) 5 e A ADSL, LAN
(b) T2 e °JA} : EVDO
() 3}d (9 frames ) 720 * 480
- XviD Mpec-4 Codec : 0.545Mbps
(d) 343 9 ( Video, Audio )
- Video ( H261 : °F 60Kbps)
- Audio ( G711 : ¢F 707110kbps)
(e) 32} o] #] Y ( Dicom, Jpeg , Bmp)

(f) AAXNS( Ecg, SpO2, Resp, NIBP) : ¢k 8kbps

1) Patient Unit2 E2 L M &8
DataE Doctor Unit LIEH3
EZ0 O DataZ O

S H|B| AL S =H DataS
HEwEDL

2) {5 LAN ¢
Patientd] B &8 RS
DataS Streaming

== ULk

a9 7-3. FAE(EA) to FAF(IAL) to FAHEEY M) Al2E TR

@ FAREBA) - to - FHAREA) - to - FHB(EEY AM)

@45 AxdF o AE AU BEVDO, WLAN 59 Fawe vEgas
FARD 29 v WU LANG 2AsE #49 W wad 49 @
e ved 2
@ ¥4% e #3 : In Car (EVDO)

(b) F-M7e] oJA} @ In Car (EVDO, WLAN)

_84_



() HV (1 frame ) 720 * 480

- XviD : ¢F 55kbps
(@) Signal ( Ecg, Resp, SpO2, NIBP) : ¢F 8kbps
(e) File ( Dicom , Jpeg, Bmp )

1) Patient Unit i Doctor Unit2+2|
FIIH UENT HA (B )

Patient Unit

—

COMA 1x EVDO

S
sl
COMA 1% EVDO \

Doctor Unit
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71 RS A 2" o E2 7ol AEHA o] X

HMAE 18
VDEO | sionaL | Pie  [[CONF] metf oo | | Sueam SV P 2 [TTTLT] Comai VAR ¢ [TTTTTE Exit |
} Pateit Wieo . v T — £
LocalVidea O | Remote Video O |

[Testi_Radialogist |

D Shool Vosha RV
ECG Wave View:

Ix

File Name ~ ©

File Size
 Resp
Created Date ©
 8po2
Send File : ReceiveFile :
4. SS&RS 0I0I X oHY
E%"’"'m! GCIOIEl #==4 @IEIH Ol A
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ABSTRACT

Design of Multiple Emergency Telemedicine System in Wired and

Wireless Integrated Network

Kang, Ho Hyun
Graduate program in
biomedical engineering
The Graduate School

Yonsel Yuniversity

The rapid progress of the computing capabilities and the network
bandwidth could provide high quality medical service like telemedicine
even in the medical profession. Unlike the existing medical service which
the doctor provided for the patients directly, the telemedicine provides the
high quality medical service to the patients at the long distance or the
patients being transferred to the hospital with constructing the medical
system consists of the tele—consultation and the tele—diagnosis through the
wired-wireless network environment.

When an emergency patient occurs in the area where the proper first
aid is impossible, the telemedicine service connects the doctors of second,
third medical centers to the patient. Then the doctors can provide
tele—consultation and tele—-diagnosis. Even for the patient in the ambulance,
this telemedicine service play an important role since delivering the
patient's data precisely at realtime affects the life of the patient.

The research of emergency telemedicine service can be divided into 2
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category according to the place where the service is made; between one
medical center and another and between the medical center and home.
This research has supplied the service one after the other with the one to
one communication configuration. For this, the emergency telemedicine
service system in the wired network environment was required. However
the progress of the IT technology and the growth of the wireless—internet
and communication system has made the real time telemedicine be possible
in wired-wireless network environment. This telemedicine needed a
different system construction considering the different network
environments.

Therefore the emergency telemedicine service system subordinate to the
existing wired network environment should reconstruct the telemedicine
system which considers the wireless network environment with the
low—bandwidth. Also, since the existing one to one communication
configuration performs the telemedicine only according to the connection
orders of the patients, it could not provide proper service the patients in
the state of emergency. So the function which connects multi-patients to
multi—doctors is required for the emergency telemedicine service system.

The purpose of this thesis is to suggest a better emergency
telemedicine service system. This system will transmit the patient's data at
real time to the doctors in the second, third medical centers so that they
could provide tele—consultation to the patients. It doesn't matter where that
emergency patient occurs; in wired network environment, in the district
public health center, or even in the prison. At this point, the networks
environment of the doctors should locate in the LAN of the hospital. If
doctors are at their home, they can use the VDSL or ADSL for the
telemedicine. Also if the doctors are in move, they can use the wireless

network like CDMA 1x EV-DO(Code Division Multiple Access), Wireless
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Lan for it. Then unlike the existing emergency telemedicine service
system, this system can provide high quality telemedicine service even in
the different network environments.

In this research, I construct a system which provides the patient's data
to the multi-doctors at real time where the wired and wireless network
environment is mixed and confirms the availability of this emergency

telemedicine service system.

key words : telemedicine, tele—diagnosis , tele—consultation, emergency
telemedicine service system , VDSL, ADSL, LAN, CDMA 1x EV-DO,

Wireless Lan
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