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ABSTRACT

In this paper, we present the WWW  (World-Wide-Web)-
based TelkPACS, which uses the communication network
as  Asymmetric Satellite Data Communication
(ASDCS). Web-based TelePACS is imple-mented with
JAVA  Language. Through the Web-based

TelePACS can make it possible for remote hospital or

System
Internet,

doctor to access PACS data and information easily and
cheaply. The ASDCS uses receive-only satellite links for
data delivery and PSTN (Public Switched Telephone
Network) modem or N-ISDN {Narrow band
Services Digital Network) for communication. The satellite
linking very
performance such as 10 - 30 times faster than the modem

Integrate

communication shows  the tigh-speed
linking. To solve the speed limits of Internet, JPEG and
Wavelet  compression  methods adapted  in
WWW-based TelePACS and were cvaluated by PSNR
(Peak Signal-to-Noise Ratio) and by radiological experts

that 10:1 or less JPEG and Wavelet compression may be

Were

acceptable for diagnostic purposes. Consequently. we get
the conclusion that our system is suitable for tele-radiology

and telemedicine world widely.

.M &

HEivito] 7l ol o8¢ HHEFU @EFe o

sthwang@hanmail.net
a¥eks] HEs % AF vE Lde AYP 492

Fol o8 G4 % AF ARYRE &Y JENR S
FH He¥ = PAC‘%EJ s Zhesta =%
ot PACS A& A+ T g olFoA
B AnE dom A ?J*Joﬂ = ougel F
7b8lal gle FAelch 139 oA #zle] PACSS o
g A7 A LANS ol&sie] 53 dxyds Wy
ez Adsty Feldah A s 9 s
2del Aol 7lgo]Ax m dF PACSY WE o

T M2E AEEel BAAa A 44 PACSs F

A FHaze dRUs 4As0 UE PACSS B4
G dEBus AT+ U YHET 2dn 0k
WANelth PACSY g dfd dadydeous 45
st AFF F ool ANE A €Y F v
A A0 B A PACSY thdt ¢ Aue %mal z]zsgg
ol B2 4#E 93 o 2 94 gz 9o
A M2 97 PACSE 488 3ty g4t A 4
TE 9uA4d24 PACSE 4988 & s #3898
A4 EFE ZrelAW HAE PACSH wE o E 4
A7 WEel 3 ome sgE W] oy xd A
HEN 7)o wRAA weatn glA A U=
rEe Hep mEe EAXN fAsfud Tad 3
& WAN®] 73E& 33 Algtzeln wgo) rp$ Rol
A4 2o AdE3 4F 285 AAge gl dizy
5 S6KbpsiF °]&ts] WANS Atgsln glond 7 9o
o2 2n45Re AlLde ALE AT A" o=
9 HEYE A ESHE §F 33 49U AR 23x
vk E=E 2uEP2 AFE Yoy HAL ¥ 4

o
=g

‘F Jlr‘

- 557 ~



1998 4~ JF K@ T2 & HF 58

AW kE BXE H2% H 1K 9B/6

o= sivksictne 2 5 @l
HE g damgsl WAN
A3zl Hal & ATl
£87 % Internet Web Hel$-HE A gsle] 97
PACSOl F&ele AR E F4%T d48 + de
Web 719 92 PACSE MEsta A4 wg A28 4
3l HelH F4& 2 4 i ddR §64 diolE
FA Az A F oAA PACSH HEstd An
S wrtetnA @ 4% B wHege Web By
A4 G449 HHA JPEGH  #¥F =ysAd
Wavelet 4 8] 3b&e] o= 27 e dos g
F37+E PSNR (Peak Signal-to-Noise Ratio)# # chak
ApR R HFoge "Hrig B vw BME 21, A4
H A4 deolE Biwg S g 5= B

AsEEe Y 24
MEe G FE A

oy © 0

e}

BEREE

2 gk H4 delE FAE #E 944 iHL-jgl Ad] 2
E #F A FEujEel glen odsHe Absre
HE o9 Kbps - + Mbps2 A4+ *L‘*ﬂci g
TN EFHES BAEA 8 Ao oatEd

2. AlAH”Hg M
oAy AbgstAd E vidla f4d dielel B4 Al
g HAEEE g AuEd 71H"LS a3se
ZgoldEZ 22 o|FoAR o537t FaMyE A
2 & FJ4dE AEse dHdd F4AE& s
Heh A B4l HolHY el M2 & 5=
g o83t Ag wgaed & AFeA AMEEs B9
BEEE, ABldA EeleldE Wgo g HHE HH5E
= AdE 53 g 54 A AHgstn gion,
FeteldEe ] Muggoes HHE s AFAG Eﬂ°1
HE ddos debdald s o) 4§ 2RBkhps o] 49
WEFA EE N-ISDNE Ap&-stn olvh A% 1’“°ﬂ

oA g dielEulo] £~ £14

2]

el M2 dETT
& Up-Link T8 7450 HodERD
vjtje] PC2 Down- Link#& 9% &44 84 & pC

board & A=l zich

AdELNE TEEZL DVB F+£4 A3 Up-Link
2} Down-Link”t T8 5%, B5 = [SDN& 53 &
41& PPP (Point-to-Point ProtocolE %3 HH%
HENRE ol &3 Aedl Lol Fydrct.

AAH HolE HE TaEEL TCPAPE AEER

Qed A4 YA TCPAPE AHEsta A9 o
TRZEF AEZ  AdEizl 88 TCP
Spoofing Algorithme] A7 5o vl & Ajxglo] 74
=y 2y 1y go

A5 E

Clients

g 1.
Fig.l1 A Diagram of System Architecture

New PR

3. Web 7[8F PACS &

World-Wide Web (WWW) 7|&& QAejule] dag 3
olgbl M7l o) FolEtw AZFY TF HRE #HY
sta Bag 4+ dA HEDG 53] HTTPE o £33
Web Hete-AHE Fiw &44 dx9 g4z 2
5 dErite] Yz A4 Af 9 ¢ 5 g 2
AT E (Fividuelx8 FEeoz AAewUdd
PACSE &84 Web 7wkl 97 PACSS
InterView ™2 A3l InterView V= o] H 3 Wi
o] ojui =7 glolk HAA o= TME
= e A A d7 2 2E ANE 7o,
A & = 2 e £ g1 AR B E
g H& waHE dajsle Hrlg Agaivte] 9y
T AEE FYAT dg WU ZFedd LR A4
A ojrlel %A ¥R PACS GUETE 24 folw
EdH Web Hel ¢ AE G fady ¥ AEE F4,
HdEd F 9y Add FHE Az v 973 98
ol Fa8 AR 7EHeg YR A9 AR 9
EAMY A7 wa BE AgNezn detd A%
b thipRelold nrtel dnddnTE Y22 FYW
Gt Ae At Fgel T 4 Qu S 9F 952
o A E YAETE ALY F omD Web
7wh4%apmxzwu4%aﬁauh-aqzqu
Uk Web 7lwre] 917 PACS] v $E % 5
3 g 2eh nerView ™8] FHRE g 19 2
2 2} InterView = CT, MR, EBT, X-Ray %o14]
A& ogHBE DICOM ZREEo 23 gamyys
Storage Deviceol FAWEA2] Ay g 4o dg
Hi: DBl Aasic glagae dolee @z o

Ry
g

E‘.

Arg g T ASE Ae $Ro AFoRE
o Y& dEo] el FoX 3t dg==
InterViewol| 4= 2] e 42 JPE(J HAET T AP

- 558 -



WWW 7]l 94 dlole] 5415 o) &3 €4 PACSe A

Modalities
{MR, CT, EBT..)

=y

'

. - Storage
Storsge Service
Query/Retrieve Service E !a
DICOM Server Database

‘ Web_DB Manager

Image Viewer .

: A8

InterView Server

2y 2 WWW Z)8l 913 PACS &%
FigZz A Diagram of Architeture of WWW based TelePACS

F & AH2 4@t 4 A& EH Web My
g2 74 AR ﬁ%‘“l o 4% CGUCommon
Gateway Interface) 71%-3 A48l A& w@c,
CGl T2 78We DB 7 h‘ AiE 7HEele HTML &4
gl AAER sl WV\W Moo Hutato] Ag-ze] A

A T ghok,

e WAE
A IDEeR Hdad
B = Java Applet
AL/gEar AR o] 2o v
AR Auy TPk

o8 7hA =d &%, #@apd,
agom gAag 3al/gkaie) g4
%3 =gt InterViewel = 3
2hE TAAE U oA g

HAre A, 4

aY 3 WWWZIE 93 PACS (nterView ™)
Fig3 WWW-based TelePACS (InterView ™

AAER ddE Series S9E
HMEPrr Image Viewers Java Applet® 2 Weh 2o}
F-AH el e|u A 2ol Eo|FEE o] ot

Image Viewerdl A -

InterView?} 32 Webh 7lvke] PACSHE QAT o=
oledl A& we ASE 4837 fa gy &S
st G99 Aoz oy 7] #He] 3l&

Le]
=]
S Qonh ¥ @Ayeldi JPEG WA & A8t ®

A4 s o4 shEE YuAFOL Waveler WA
o o] oyt ¢latEa 2o JPEGH wH ¥
o] ghMy HaE vEhd ¥ ATl Waveler W
& A"sta] JPEGT e v uluE & makch ¥ o9y
OM ALY Web Hab-tog aedyh =t vhi 1

33 gho

Al R
FESba § ke A APACS
Ak Web g

dEd wddnel AQs 31

517] 98l JPEG welez A 4srSE sasigan o
E2& du 94 A58 duel e Waveler g 4}
£t S-S ddste JPEGF] At R od
Fojrre] Avk M wWo) MEw sasiEd. dH
e JPEG A 101000, 300 BE/E45 oas
Heddate]l PSNR  (Peak-to-peak  Signal to  Noise
Ratio)# #A4tstel WA stdod Waveler Gan &9
e R drtebanh ek v Ab R i

B A% M

¥t ak

55 g pekeko ohg el %'\4[%"’]
HEd o 57 deidbalth
Boglgel Ay #A el B4 Aladg Afursie &
vapstel AwHEvbe s #sle] a§ 49 ¢ AnE
T vt AdwvHE fEl Ala s #4
o w8 AAlEn s AsiaSat?
stETh B Al Agw §4 dolEl 54
PC8 Add-On board 2 Ao Ky e
Ahgete B H4dE ¢ dgs AbEsie
AsiaSal2e] A5E 25 F4E F AdxE EEdch
FEa e 4N AZ ANEE 2y 4
gk oolatel Ayl oadEldh Agdrt A &

Adet sl oF 16 - 30802 &% el 75 dd

EERRE

tle o

REN

e JO oo o 02 orx
:".‘:

igRR

o sk

- 559 -



1998 % 1% A SRl & B N PR OMKAS B LK BB M1k 98/6
H 1 JPEGY Wavelet 2ol g PSNR @3t A&
5o ®Hr} 1000 :;ezrjsima\
T atell g
Table 1. Comparison of the evaluation values for an LT
JPEG and Wavelet Compression by PSNR -
and Visual Evaluation of Radiclogical
Expets L ™
&
JPEG . 00
! 101 301 R S
PSNR(dB) 43.04 38.41 32.48 % 40 - —
i . ; =
Evaluation DA DA, NA.
of Experts 0
Wavelet 10
21 1001 30:1 o
3B 58 10.0 18.4
PSNR(dB} 45.80 40.73 3559 File Size {MBytes)
Evaluation . . .- '
Vof Experts | O D.A. DA a4 e Puivide) el WY B
‘D.A. : Diagnostically Acceptable Fig4 <Companson of the Transmission rates for large
“C.A. @ Conditionally Acceptable multimedia files

wax

N.A. : Not Acceptable

5 & &2
2 Ao al vliA 24l dlole) Al A)~dR o]&
shel @ 7jWkel QA PACSE AREn I 4eg #3o
st A3 FHaoA HagE EH 1-175-4. 2z a%
37} sls) JPEGE el gstel Fddie AAsdn 4
TR E e o 101R 4ESeE el 7} B 229 9

= elolo)k Wavelet2 ol &5td 1 & HA¥E A& F
glglen 88 wvah§-AFel WaveletZ Plug-In sl—‘— 7%

AA

S 248 Agscrd er AL Y AHE T
B WEEEE 71&9 56Kbps UEAE B8 dFEc
G 2-6d) o) de] HEHETZ UL 5 AU B A&
de 24 daw FFo oeg UdT2AG =AMH7A
FAAME A8 TdF qEanagd HAYo 9=
T wEdyel duhy d4aE g sledd 8
o

‘97 "HHzh A7
J‘h;“)ll EIBH THEHRAE.

6. References

[1] P.K. Andleigh, K. Thakrar, Multimedia Systems
Design, Prentice Hall PTR. 1996.

[2] Duk Woo Ro. Joong Mo Ahn, Kyung Sco Lee. et al.,

"Image Management in High-Volume PACS", Journal
of the Korea Society of PACS |, Vell, Ne.l
pp.11-15, 1993

[3] Hwang, HK., "High performance testbed network with
ATM  technology  for SPIE
Medical Imaging, 1995.

teleradiclogy”,  Proc.

[4] Allman, M.. et al,
Links", Ohio Univ.,

"TCP Performance over Satellite
1997.

[5] Falk, A.D.,
Data Communications Terminal

"A System Design for a Hybrid Network
Using  Asymmetric
TCP/IP to Support Internet Applications,”, Institute for

Systems Research Technical Report M.S., 1994

[6} Vivek Arora, ¢t al., "Effective Extensions of Internet

in Hybrid Satellite-Terrestrial Networks”, ISR, Univ.
of Maryland, 1993,

{7] Seoncheol Hwang, Myoungho Lee, et al, "A Study
on the Development of Tele-Consulting System of
Radiology  using  Asymmetric  Satellite  Data
Communication System. Proceedings of the Korea
Society of Medical and Biological Engineering.

Vol.19, No.2, 1997. 11.

[8] Akram Aldroubi, Michael Unser, WAVFELETS in
Medicine and Biology. CRC Press. 1996,
[9] Ning Lu, FRACTAL IMAGING, Academic Press, 1997.

- 560 -



