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ABSTRACT

One of current trends of medical technology is analog to digital, Moreover, The Government put a premium on
PACS(Picture Archiving and Communication System) for Medical Insurance in November, 1999, Therefore many
hospitals are installing(or planning to install) PACS facilities on their buildings. However most of hospitals didn’t
consider PACS facilities in the beginning of construction, In particular, the Networking is one of the most
difficult things for PACS installation. There is no space for network equipments, and no path for network lines,
etc, To solve these problems, wireless network is proposed. The wireless network is divided to three parts mainly,
One is the wireless communication for Local Area Network, another is the data transmission through a

satellite for Tele-Radiology, and the last one is the technology using Bluetooth for each sub-system of PACS.
But there are other problems in wireless systems, ie. network bandwidth, system stability, interference with
other devices, The purpose of this paper is to suggest the future and new trend of PACS including all the

problems,



1299

AL

j%e RS 23 Jo B PACSY HEFIL 4A
of ¥4el 2 ¥dnitt PACS 4XE 34 FolAY 179
of At ARl o9 Brp d4Ho|Z E&H PACS 4
AW % U dE AdS 334 g 53 FA

PACSY $HE& F UHES dA1U4 e & 4Aolt

2. T8

134 $41& 0189 Local Area Network

OEREREY

Jg1e gukEel PACSY FAET F
93 #&% A §3Agold 2AE F9
= d4 HUBS HOSTE Az} Ao 52 o3
e WS 2 o FAME T9AR, AT, 24
#3ted ISM Band§ ©| &3 Spread Spectrum ¥4
#@eol 714 yu3 Hel sl 474 ISM Band

o
=
i

|E

[

#
[+]
FAE o
£

rf o
_24_!,

do ot i

L3
j=]
A4

ric

Wireless PACS

Industrial, Scientific, Medical®] & £28 @ #0224 44
43 84 797 gEEeT Ro: FHY YgEL

e g1 2o

H1, ISM Band

902-928 Mhz (26 Mhz Bandwidth)
24-2.4835 Ghz (835 Mhz Bandwidth)
5725-585 Ghz (125 Mhz Bandwidth)

Server

DICOM Gateway

\ |
Q

Clients |

RIS
2d 2, 743 e

8=

DICOM Modalin

R S
Non -DICOM Modality

AT 2 diolEidol =

a8 R 29

Diagnostic WS

DICOM Loser Imager

J3 1, PACS 7#8&



CIEEE WX, Volume 5, Number 1, 2002

GAAE AFE vhep go| 4A7 P F
b A0 AR A ¥dE XY EgA Yok d
CEE A § oRE UEHT FL ATE 23AY
& 59 9AE YEHIE 4AT B25} &
FAE FA Ao Hgsirh 1 Jox 4AY §ol4, o
4, $34el F2A HE B2 o FA Ao AEg A
z

(3)Pacso| He2
o|A, PACSE FAY ol FHo| ofgA H4d 7o
e H LopEslE gt
ggr o2 PACSE IA A9 ZodEEE F4H
ml 2 A4 AuERYY 44 48 27 He9anAAdY
1S)eld 82 3 A4 HEE AL o 3 Mujg £
4~ "ﬁﬂ to o2& Felo|dESHY YEHA 717 &
A5 o FEol
Y29 ALdE VIEWBOXZE 7HE A2 o437
U Z4de ddd oL My & & A% PACSE 7
ZeoldEs AFHY 194 GAA (A S daide 1
o)l BUEHE 7L YLEE oFo folatA] gt} o
Fu LAN PORTERE Bl 9olA de A5dle 447}

RS #E g 384 4ui ddedk 17 g
450 U8 % EE 2o dAse Ak B, 37 244
ofF HlEgA Aot F4H #E o] Seo|dES
ZAE d% 29 7 ¢ o8 HH4U JdH o= 3o
Bk o Fste] 4A8 7 g17] MEd A4 ZgdEE 2
EA o184¥ F d& Ao 23 A2H9 AfdE oF
AGHETL 2 EoldES} fe WE A9 AL §
© A28k 47]7) shdoltt,

MW7t 2 ZANY HIS AHERE W FolA
AL dFgels] A o F7 23 FHE 345 o
7 odd ALE 4490

E #AE B0l 48 d2E UrolA A& AH (Y
o dEddot Fau)e BT By e
T4 RAE HAFe2H AcEde F18
Rt
1E #?

&

o

o rlr

1

=

il
- o

£ r-1n:
ule o

i

A$44Y Vg ¢ Eolth

rir

2)Bluetooth& °14% Z Sub Systems

(1)Bluetoothat?
A RUAFYE ARds A FUdARE 43%
HetE om oFh Q7o %A gYd ZPEoE T4

=
[5]

2 70 8594E R

28 Diffused Directed-Beam 7L Spread
Infrared Infrared Spectrum
AedL 1 - 4Mbps 10 - 155Mbps 5 - 10Mbps 1 - 11 Mbps
o] £ Good None Fine Excellent
Lk 5 - 10m 25m 10 - 40m 150 - 250m
Frequency 1012 - 1014 1012 - 1014 18GHz [SM Band
Modulation = = FSK/QPSK CCK, QPSK
Access Method CSMA CSMA CSMA CSMA
Radiated Power = - 25mW (1w
T
j}g;‘?} 299 338 ' 399




¥ PDA, PPC(Palm-sized PC)HPC(HandHeld PC}5-9] &
AR Ak 3 A4 AFE Aoz ¢ Cellvied ¢
712 8l RYAFE £ FUAFEHAR o #4201 24
Holgk & 7 sl o @ FAEL o5 Fol AU A
2817 #8 Foldste A5 AALH|G WWWAH]
2% o437 470 MP3RdS D2 o} Y E7)
T g,

olfd ddE & FrHdd FH AoEL AAsd
FAE A He A gugeld. A% Al H&L 9
# Aogg FHlAM EXL difo &y o & Aoz E#
FOE @71 Fqol met ek AoE 77 427 F
FHE A48 ASH WAZEE 75N A

58 oFFY A% TAE A ¢ AT Y2
ZE AFAE AL AS A YT 4RE BFE A9
A& 92 ofeh o @ FUTE AL D 5 U %
o] vtZ Bluetooth(Bluetooth) 2t 71&90el d4 HAAHL
g #4E T U FA Afred

o]l A$7)ed Fuld A8/ AR, 4% FANNE
= FH0E A28 284S 17 A FAE 4md
A9l & (Ericsson)ol 19949 Agtatel k7] oM Nokia) o
H79 A¢ FFE A obolulA(IBM), EA K Toshiba)
722 DSPHAS < (Intel) HAF7E F50] S of Bluetooth
Al 2(Bluetooth SIG:Special Interest Group)gty HAAYE
FARAD, A2 19999 1296l & vlo]ARAZE
(Microsoft), BEE T Motolora), FEEE T35 A (Lucent
Technologies), 2:#%(3Com) 5] 944} Promotor Group)
2 4984 928 & Bluetooths PC, LEY, Fu£,
PDAGA dotatd PsHd FAAA0S)AHY A4 of
A,

(2FEd SN FriLanNg hA
A4 AFAYe MEHIE Y 2AZ FUHLAN
& olgatx glon Argd H&sho defulat HAHH

Mg Al

——

ule

Wireless PACS

O ARAS AT A JdF YEAD Aoy HaAT 9
o HUBA NS 4de RE BEHE $402 R0 42
| 8o HUBE B3t RAAE o2 Bady wAzS 2

AL dolof st BUES 27 At AAold. T $4
- S £33 442 BluetoothE 53 d28 £ =y W@
 MEY2 dzo) B2 Qo] $A0E SN AR
- 7129 SAHLANS Q¥ oo THLANe| 7AE g

I

WS #35o 9ut PDAE FH0E H&ilsde zd

o, 92700 BHOE ANA Bl 9 oy 84

Fedeg e 71EY FAHLANG FAHYASA(IDA)

9 848 9o Yo A B4 FREANER A6
)

IDAE 84 A$4d #A4 44499 AdLz 99

 Bloetoothd]l A9 WA B3 Agd HOE dadr

- FHOUEES Bluetooth 7142 ol4s
@ W 9 e PACS BFIAET} 9t A
L mEd o)l 48E AL vigA AzEn A
o] BE A Agols A2Y AAE oEdE AN B
CJH, BAL IME 52 02 289 oFANE Ao &

 24GHS 4B AEUOE A8 ABY 4BL A
: =S

CUA 22 BY ol FAAYA $A9 AL Aege
9 ABE dad F0 A4AAT W00E0le 242 Y

CERE BULER R L T L

(3)pacsol X

=2
A4 A8 Mo ol B 3T A 9 PACS
%

b




ox|EEele X, Volume 5, Number |, 2002

LE E 7 Atk dE S, 2 gHd o A B
°of ol YAzt HAS & A% BUH T 4E oF ot
A W¥ EJHE % A%E FIME, nhs-29 g2 do
ol A2gS % ol Gojd oA Aojgrid AAH9
o|F glo| #AE %% F 9% ALE Audd, g 4
A3 #5449 A%e oy te ALde| o glepz
HUBE #£38l: A0 Bluetooth 7188 o &3 7o Y
< 918 Ho|th E2 Bluetooth 7150] LA H4 ¢

A Mbps?| A$£RE BAs el doe A4 2o B2,

3)91394 & o]&3t Global Area Network

()91 clejslojar

4 J0E AFA4E o438 3 MylAth FRIH
e Asre AAUHPSTN, ISDN A44 £)& o437, 3
B g e g4 ol ddtd Ad leps—l 740
2 deYE AFde Aul2, TVEEE FAYE ¢ U8
£9 A2 582 710 4L £4 Mbpsths FEYEY3A
Az % ol 747t Fth oot 1£0)7 HE o fA7}
Aoz Re d48 e A%E $48 + gonz $4

e TAY 292 o8 dold o F4& 82 +4

ol

HAdg 4Hc2RHY AdE "I%%
& S6Kbpstt GdKbps AEQ &EAqt
9] ISDN8| F tielA 109 W o2+
74 £ ofF d2AT 1§ A9
A Agda mg' T Lae AL I99 B

Ao EY $MB~F4AMBE AZES o] Yeiws] § £4 ‘?:!

ol el Aol FAT AJE Aol dF-gol7] difd 4
AZe ‘14 34 #A' e ¥ 5+ At

()

g4 eyl L2z A444 Hlé‘ﬂ HE A$EEE
Agan 3o zlsl 7] o AA ol Ao fi
o, =3 4A7 geed, o Iu 94, 20, 44+

A HHL Fof TH5

(3)pacso] H2

dutBo @ GANol WAN zgdlH PACSE olo}7)3

¥ Tele-Radiologyt Tele-Medicineo] ¥t} o] 42 g
9 A E B4 gddz 8y 7 £ 37 7 98 HRE
pEe A 4449 g9

PACSY 2y REE 8P AL i3 tA

I3 4, HEUHY 78 % Hu& BX



nsEe 9f dadoy A&
9 7Hgd 23dr 9

g AL TaE g B

=

d 940 AgHe AL 9
ISDNE ol 3k AL A &7}
Aoy ey AFHE
Ad g3stng @449 ol € F ¢S
A A AT A4S oldae
ok #739 gugt g2 Bad v o 2
32 dic AT 48 A 3528 3—.‘ :
!-

1 dak 3508 e #734
He A9 A2 94 £0 RS BARE e ¥
49 40 BT F49E 402 BRI N 44
94 29 4 9% A0F 448y,

4% 45 4 B8 94 $3 148 Aday o3
A4¢ 8B02H ol AL 428 4 U5 §4 98y
d o S Azt BALGR AYL Mg 14 2§
4 AL £ 9% A0 AUHDE o A5 d8as
ER ZEREE Y

3. goje 2ot

A6 e FHo] £ 2 F st Bt #4
g A4S F3ds fAdde %i'-] 54 44 g9y g A}
28 Azt 22 A9UY oL MY FUE F A
£ FALE A FuY FA 3 HEE 8k dolHY &

E 393 "olg 2% Fo 4ol 8o . 184 ¢
Hyle] 243 fie] fFHT UE dolE ¢23 § 2
o daiM A && + g

HAZHE 73 dg 203 9= ¢3g Py
DES(Data Encryption Standard)e|ch, o] 2 & clE|yle] A
3 A AAS EAR0EN dA LEAW ARdAd F

£ 98 Al AR B3 ¢ oY AR £ A 48 A
£57 gt o W42 70 quadrillion ©]4¢l 7% randoms}
A A3 dagges FeAA7 BEA €378 €1
gojel dolelg & + A d9 sk 71X 4& £ g2
ok$ 3} wAel RSA(Rivest-Seminar-Adleman)ol 4 DES
MessageS & o 1000089 A& 23X 14000%e] 18

Technology ol £]#f DESE

L RC4E £ 4 QW0 %

© Generatorg

24 9% 37 oE ¢ 438 B29EE

Wireless PACS

- qadilion A1 A% 4844 AER2 A FA B3
oz gt

o] DESE 19779 IBMdl s A 7]s|oj4 v|Fdo] A

. Ao ANSI X392, X3106 183 Federal FIPS 46, 810}
499 o A
| BE0E AFuou YAIEY A% AN RS
go] 2592 Free Software7t %ol Y& 96,

gpa7 348 9402 o3y

4 A

1 ¥ NIST(National Institute of Standards and
AFHA T ¢igFolde
F4ol !1]715101 ’z}fﬂ"“i ¢4 4= A2E B9 4
A% EFo 2ashe Ao doiite, 234 DESY o
L gRor AES{Ad\ranced Encryption Standard) 7} #] 3t
Ak,

o doT A2 o Rojy Ye %I¥ FrAFLE
19949 9¥ 139e] guog 9y
J FAlgd LEE Alleged RC4E Random Number
59 dastse £¢ ASdAA 7 e MEL
AFEL Uk

ol g My A AR Hud dfs o} £ Aold
AR gEg4d Hese A ES 942 84 A F
HAE =992 U,

# 7HAE et E doled AT EM o] ¢
o Wol 3L 7] A8 Yol AL 49 dAE
HolE o AXAL BE/ A8 BE A Aok E O
#tLhe DICOM Supplement 31, 41, 51904 zzt AF=T 9
= Communication Security$} Media Security® & 7 9%
Aot

ojASd d# ¢ A gL o 29
Hs4 &SR A of ARAA Fole A
g 4z,

C2HE R HETY

g 2 TARLE ddHE

FANA 2ol
°f g AL

AL AAX4 S A4l



x4y, Volume 5 Number 1, 2002

ey
=
g
5
r.‘.’i..
e
Hu
He
=L
ok
S,
s
2 =
o SO

2 oﬁﬂfm T g

Age Ao, ge ﬂﬁ%*—’l 423 49 BEgel Bf
402 o044 §od AURE ea drYN A%

%

A2 oM7Y dEEAY A4 B8 4T o

5 28

o

QOE HAYHES 37 A% B ko] A& Ay &

AZdE 97Ad AL d2d dE Ao o oA

Aod g8 =2k A fE 4440 dAT Fdde
e FAe oo FAYES 42 A2 Y9

L ARE F Y 0AYs T A9 S 29 M o2

49 433 1449 A2d 74, 4859 4249 £2

- 49, 5ol 4dEnd o A8 F 9 994 4 U8

Aoz g,

AEE 2olAd o AgS AH M B ué
F Aol 4287 TF YA AUdMY At 22
S22 W7 U NEas)t Yol £k 284 FAFY
43e 247 RAL ol83d W gRel Ry ok

6. Huxt2

- B384, A4, #3Y PACS A ZES AHE 9%
FEAA. g § PACS &37] A A2E 199812

- 254 d474%, @94 9 DICOM EFR. BAEA
8 A%g ETYNENLAA(GT) AE

= DICOM Supplement 31,41,51



