T G

FUAR 2 SR AA
FHIEABALY 4 FATYE
AA 2 7
Design and Implementation of Integrated Medical

Information System Application Component in the

Ubiquitous Environments

AxERS 94 A F

20064 29



T G

FUAR 2 SR AA
FHIEABALY 4 FATYE
AA 2 7
Design and Implementation of Integrated Medical

Information System Application Component in the

Ubiquitous Environments

AxERS 94 A F

20064 29



Abbreviations

Abstract

;(.]] 1 XJ— }\1 % .............................................................................................. 1
1.1 O T8 HI 72 coveeeemememeneieieie e 1
1.2 clxjf[/_ %29] ‘jﬁ] LH% ............................................................................. 3

;(.]]ZXJ— ;‘(:]_j]_/_x}lg A]ZZE‘}] ....................................................................... 5
21 ATpaE A A ARG e, 5
22 AupAHE 7)< HOAFQIHER] T EE e 10

A 3A AL A g™ M B ... 28
3.1 A HF R T A] 22 Bl e 32
3.2 F AP FE 7] B A] 2B ettt 35
33 o ZAAAAAEA 28 T O] F AT 36

A 47 EFYSARAZE 29 AFUHE KA oooeerrmmmnineneen 45
41 BT E A H A ZNEH 46
42 BTG AHABA2AE 28 ATLEHE A A e 68

A5 F EFgARA LAY &G AFTUHE TG oo 75
51 AEAY FE W E oo 75
5.2 FHFY 91 L E e )
53 AEXY HAFTUE AL A} Q1B FH O] 2 orevrrerrmrenniinninniiinn, 89



Al

Al

1

6 A A3 A L FTF 93
6.1 B AHA2AE &8 AFTUEEQ 23] e 93
6.2 AF AT LW T e 97
7 XJ— A B 109
LB T e 111



2-1>
2-2>
3-1>
3-2>

ar 471>

4-2>
5-1>
6-1>

ar 672>

6-3>
6-4>
6-5>
6-6>

ar 677>

6-8>
6-9>

EE

A AW 0] FETEE T O] e 16
ISO/IEC JTC1/SC31 WG4 T B} coovervmrereseseminsinnnen, 20
OB A B A A E O] U@ oo 30
O] T 7] B A 22 B e 35
gz AR HolEMo] 22 BE W UL e 56
W 9ol flo]Em o] 2e] GNE]E] i 63
AT F]E 0] 2] e 76
o] HZ 0] B ZE O] H] A s 9%
29 ATUE A A8 A A QATF e 99
L9 AFUEL EF GA A QAITZF o 101
L9 AFUIEL A ZTJA|TZE 103
Z o] A E PDAL SGAF BT A]ZE cooreerremnnnineii 103
Bl AE olu A 19 tlo]E HET AT e 104
H2E oln X 29 Hlo]E SEAZF A e 104
71E B AN AR EA 2B O] A G A ZE e 106
28 ATHEZ 0] 83 B A ZF o, 106



d 2-1>
4 2-2>

2-3>
2-4>

4 2-5>

3-1>

H 3-2>

3-3>

g 3-4>

3-5>

H 3-6>

4-1>
4-2>

H 4-3>

4-4>

d 4-5>

4-6>

g 4-7>

4-8>

H 4-9>

4-10>
4-11>

d 4-12>

4-13>

2t 9

At @AM YEND Az B A 6
AT A E AL 2B O] LA oo ]
ATAEo] 7]% FA Q2 D FEB e 11
EPC UlE S I FrAI IR e 21
ATAE AF0] 0] A G HFHIE s 24
O Z A A A A A A2 E] GLZE e 37
OB AATEFO 7]H FPu 39
OB AATEFO BEAL B El s 40
AR Y FEEY MEHAI T ZZA 2 e 42
OB AdATEFY A WI LR A s 43
G FETS HolE AESE BelWE TE 4
DB A BA 28 A E ERA L s 46
20 aARA A GAE HE 49
1] 9] 7 1 A] 22 B O] A A wrerrsieneienienisnisss s 59
A ZFO] 7] B Al 2B 0] A A| oo 53
OB HO]E Y O] FL 2 TEF s 61
EF o8 A B A AE O] TLA] i 65
EG)ZARAAEY FEIL e 66
ETYTARA~EH 28 AFTHE LA oo 68
S8 AEAEY UG BE ALY TR e 69
ule DICOM 0 A 2] 7]E LAl v 79
wuke DICOM € Ao YIZF Y i 73
wukel DICOM € A B 9] B ZF9]a] cerennenennns 73
A9t ZejolodE e BE Tho]o] LE i, 74

_iv_



g 5-1>

5-2>

d 5-3>

5-4>
5-5>

d 5-6>

5-7>

H 5-8>

5-9>

g 5-10>

o-11>

H 5-12>

5-13>
o5-14>

g 5-15>

5-16>

H 6-1>

6-2>

d 6-3>

6-4>

4 6-5>

6-6>
6-7>

H 6-8>

6-9>
6-10>

98 ATAEL OB W 0] 2 BT e, 77
S8 AFTVES BT tUA] B s 78
S8 AFTUES ZP A Tho]o] L8 i 79
08 AT UEL A BHTH o 0
29 AFTUES T 7]% B e 81
8 HAEVE dolguo] 2o ER-tho]o] L) e 82
Zdto]dE PDA Z 2780 A3 FhrH e {3
Zeto]lE PDAS A} AR B ofm G e 84
wubed W A Y] A E B s 36
TP 9 AW 9] AU 2 BFH (1) e ]7
Tl 9] A B O] A B2y BT (2) e Q7
wukel ¢ A o] Fe s TR O] L s 38
A&z Q] H o]l 29 ZFal A tho]o] o i 89
AFgzF olE Hlo] 20 A WOl B e 90
AFE2; Sl F o] 29 FBEAGT FH e, 91
Ag2b Qe o] 28] K BAHE AT T e 92
S d A AFAEA 2B B} A 93
e d A AEA 2 JAF T 2AZ g o] e 94
S AvUE 9 mnuld Ao AT FA e 95
2 AR O E M 0] 229] E| O] E s 9%
BAFO] FNEAE B D e 08
Quk UAE G §F AEAE B 100
CT 9949 98 AFTUE FH o, 102
MRI Q40 48 AFTUE FHH oo 102
HPAL A T} O] 2 E A ZF H] S0 weeeeresenssnsssensinsies e 107
g AxdEe omAn W G4 ZYAZE e 108



Abbreviations

AIDC @ Automatic Identification and Data Capture
ALE . Application Level Event

AMIA : American Medical Informatics Association

ARP . Application Requirement Profile

CEPT : Conference of European Postal and Telecommunications
Administrations

CR . Computed Radiography

CT . Computerized Tomography

DICOM : Digital Imaging and Communications in Medicine

DR . Digital Radiography

EMR : Electronic Medical Record

EPC . Electronic Product Code

ETSI  : European Telecommunications Standards Institute

HIS . Hospital Information System

IEC . International Electrotechnical Commission

IEEE . Institute of Electrical and Electronics Engineers

1Is . Internet Information Server

IMIS . Integrated Medical Information System

ISO . International Organization for Standardization

ITU . International Telecommunication Union

JTC . Joint Technical Committee

MRI . Magnetic Resonance Image

OCS . Order Communication System

ODBC : Open Database Connectivity

ODS : Operation Data Store

ONS . Object Name Service

PACS : Picture Archiving and Communication Systems

RFID . Radio Frequency IDentification

RIS . Radiology Information System

RTLS : Real Time Locating system

SCM . Supply Chain Management

UMLS : Unified Medical Language System

Uus . UltraSonography

USN . Ubiquitous Sensor Network

_Vi_



Abstract

The trend of the rapid development of IT promises to rapidly
shift the existing IT world into one of ubiquitous computing
where services using any devices are available anywhere and
anytime. Ubiquitous computing as a new technology will
profoundly alter the structure and behavior of industries, societies
and cultures in the near future. The present technology does not
permit completely ubiquitous computing. So advanced countries,
except for a few, have focused their research onto building
infrastructures and developing and deploying services first rather
than building ubiquitous computing by a master plan. Korea, for
its part in the development of the ubiquitous environment, is still
on the starting line.

The reasons that we should construct an ubiquitous society
are as follows. First, ubiquitous computing will have a huge
effect on the domestic and global IT industry, which will lead
the next generation technology. Secondly, korea needs to find
new technologies and services to Kkick-start its stagnant IT
industry. Ubiquitous computing 1s a potential alternative to
supporting new industries and new markets.

The recent medical treatment guidelines and the development
of information technology make hospitals reduce the expense Iin
surrounding environment and it requires improving the quality of
medical treatment of the hospital. That 1is, with the new

guidelines and technology, hospital business escapes simple fee

- vii -



calculation and insurance claim center.

Moreover, MIS(Medical Information system), PACS(Picture
Archiving Communication system), EMR(Electronic Medical
Record) are also developing. MIS is evolved toward integration of
medical IT and situation with increasing high speed in the ICT
convergence. These changes and development of ubiquitous
environment require fundamental change of MIS. Mobile MIS
refers to construct wireless system of hospital which has
constructed in existing environment. Through RFID development
In existing system, anyone can log on easily to internet
whenever and wherever.

This paper provides a basic review of RFID model and
suggests the evolution direction for further advanced RFID
application services. This paper implemented RFID database
server, client PDA, mobile web server for WLAN, tag manager
program, user's program. In this paper’'s RFID database, tag
system modified patient tag that allocated patient information
server(tag uid, name, password) in instant network. Using RFID
13.56MHz kit, embodies RFID system that makes possible to
search and update the tag data of database that makes possible
to link with client PDA program in MIS. In addition, designed
and implemented medical examination support components and
client program of mobile application that recognized RFID tag
and patient data in the ubiquitous environments. This components
implemented medical information system that performed patient
data based PACS database environments, and so reduced delay

time of requisition, medical treatment, lab.
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<Fig. 2-3> Technology & Standardization of RFID
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<Table 2-1> Frequency Bandwidth of RFID
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<3 2-2> ISO/IEC JTC1/SC31 WG4 % <+3}
<Table 2-2>Standardization of ISO/IEC JTC1/SC31 WG4
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15961 Tag Commands FDIS
] o] E] 15962 Data Syntax FDIS g o] ]
SGl1 TERE Data Value Domain ZoE=
24729 Interpretation and NP
Guideline
SG2 |"lz1 A¥E | 15963 g2 2 i) FDIS B 12
18000-1| Generic Parameters FDIS | #}gkv]H
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o 18000-3| 13.56MHz FDIS | =4 g]
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18000-7| UHF 433MHz(Active) FDIS Z1E ol
24710 Elementary Tag Func. PDTR | 714 &
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<Table 3-2> Electronic Medical Records System
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<Table 4-2> Entity of Hospital Operation Database
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F a4 13.56MHz+ 5%

=8 A 3.3 ~ 55V

28] A ™ 5[V1/200[mA]

olal Ag ~50mm

+8& 2= -10C ~ 70C

g 2 -25C ~ 80T

21d F4l RS-232C/9600bps/8bit/1stop
1SO-14443 Type A&B,

S 1ISO-15693,

h PICO tag,

Mifare Ultra light tag

Ansi—collision procedure support

PCD & PICC data transmit, receive capacity is 256bytes
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<Fig. 6-4> Contents of Medical Information Database Table
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<Fig. 6-6> Screen of IMIS Application Component in CR
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<Table 6-3> Time of IMIS Application Component in CT/MRI
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<Fig. 6-7> Screen of IMIS Application Component in CT
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<Fig. 6-8> Screen of IMIS Application Component in MRI
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S A ZH( A A 2=+T) 2= ¢ o], sec)
CR(Abdomen 2) 7
CT(Brain 40) 10
MRI(Brain 20) 13

<} 6-5> Fo|AE PDAY I =LAt
<Table 6-5> Image Loading Time of Client PDA

Al ZH(H A 2=+
7 ojm x| & 4= v E 4= /4] Al
Y =Z o], sec)
CR Abdomen 2, 512%512 24bit 15
CT Brain 40, 512%512 24bit 58
MRI| Brain 20, 512%512 24bit 50
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6.2.3 E1td DICOM €1 Awjel A9 A3}

Zrkd DICOM ) Aw o] dHeolg dEE 5 TSRS
&8 A HlolE o] Ao
6-6>3 <

HEIFTE

% 67> Ao} 2

g3 A=

<¥% 6-6> H2E oux 19 dHoly HAFE A}
<Table 6-6> Result of Data Transmission Rate in Test Image 1

o 3t A F Al 7H(sec) 3 3 21 % & (kbits/sec)
o] 1] |
71E Alzdl | B2kl A 7] E A2 Bakd AT
A 33.6 76.5 2340 897.2
B 28.1 574 2456 1089.2
C 174 43.2 2290.2 896.3
D 15.2 36.3 1893.6 873.4

<Table 6-7> Result

<E 6-7> H|ZE o]u X 2¢ ¢ o]H

1=

SN A

of Response Time in Test Image 2

Bt 3 H A (sec)
olm Al | 7IE Al=" | 71E A" | Euld AB) ) Eakd AH
PC PDA PC PDA
A 3.9 29.5 94.1 112.1
B 2.7 7.1 24.9 26.8
C 5.5 28.1 29.6 32.5
D 4.8 18.1 26.1 31.9
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procedure TForml.BeforeOpen(DataSet: TDataSet);
Begin
{
C := TClipboard.Create; // creating TClipboard
Try
If Clipboard.HasFormat(CF_BITMAP) Then
// check data format at clipboard
DBImagel.PasteFromClipboard
// paste image to DBImage
Else // fail
ShowMessage(’'Clipboard does not contain a bitmap’);
Finally
C.Free; // remove at the memory
End;
}
end;
procedure TForml.DBNavigatorlClick(Sender: TObject; Button:
TNavigateBtn);
var
JPEG:TJPEGIMage;
begin
FileExt := AnsiUpperCase(ExtractFileExt(DBedtImg.Text));
if (FileExt = "BMP’) or (FileExt = ".ICO’)
or (FileExt = "WMF’) or (FileExt = "DCM’)
or (FileExt = "EMF’) then
begin
Imagel .Picture.LoadFromFile(DBedtImg.Text);
if (FileExt = ".BMP’) then
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begin
ViewForm2.ImgSource.Picture := Imagel.Picture;
end
else
if FileExt = ".ICO’ then
Icon := Imagel.Picture.Icon;
if (FileExt = ""WMF') or (FileExt = ""EMF’) then
ViewForm?2.Imgsource.Picture. Metafile :=
Imagel.Picture.Metafile;
end
else if FileExt = ".JPG’ then
begin
try
JPEG = T]JPEGImage.Create;
JPEG.LoadFromFile(DBedtImg. Text);
Imagel.Picture.Assign(JPEG);
ViewForm2.Imgsource.Picture.Assign(JPEG);
finally
JPEG Free,;
end;
end;
end;
procedure TForml.ButtonlClick(Sender: TObject);
begin
ViewForm2.ShowModal;
end;
procedure TForml.StretchCheckClick(Sender: TObject);
begin
Imagel.Stretch = StretchCheck.Checked;
end;

end.
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using System;

using System.Collections;

using System.ComponentModel,
using System.Data;

using System.Drawing;

using System.Web;

using System.Web.SessionState;
using System.Web.UI,

using System.Web.UL.WebControls;
using System.Web.ULHtmlControls;

using System.Data.SqlClient;
using System.Data.OleDb;

namespace SqlTest
{
/// <summary>
/// WebFormlel tjgk @ °F dr.
/// </summary>
public class WebForml : System.Web.UlL.Page
{

protected System.Web.UL.WebControls.Label MainLabel;
protected System.Web.UL.WebControls.DataGrid DataGridl;
protected System.Web.UL.WebControls.Button SQLButton;

protected System.Web.ULWebControls.Button ViewButton;

protected System.Web.UL.WebControls.DataGrid DataGrid2;

protected System.Web.UL.WebControls.DataGrid DataGrid3;

protected System.Web.ULWebControls.CheckBoxList
CheckBoxListl;
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private System.Data.SqlClient.SqlConnection SqlDbConn;
private System.Data.SqlClient.SqlDataAdapter sqlCmd;
private System.Data.OleDb.OleDbConnection OleConn;

private delegate void DataView();
private DataSet ds = new DataSet();
private ArrayList AL = new ArrayList();
private void Page_Load(object sender,System.EventArgs e)

{

SqlDbConn = new SqlConnection

("Server=HUNNYCOMPUTER; uid=huhmin; pwd=s::x;
database=DotNetCF");

OleConn = new OleDbConnection

(@"Provider=Microsoft.Jet. OLEDB.4.0; Password=; User ID=;
Data Source=D:\imagedb\RFID_MIS.mdb;");
AL.Add(new DataView(MdbDataView));
AL.Add(new DataView(SqlDataView));
}
#region Web Form

override protected void OnlInit(EventArgs e)

{

//
// CODEGEN: ¢] &%&-> ASP.NET Web Form txtolH o] Z Q.
//

InitializeComponent();
base.Onlnit(e);
}
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private void InitializeComponent()

{

this.DataGrid3.SelectedIndexChanged += new
System.EventHandler(this.DataGrid3_SelectedIndexChanged);

this.SQLButton.Click += new
System.EventHandler(this.SQLButton_Click);

this.DataGridl.SelectedIndexChanged += new
System.EventHandler(this.DataGridl_SelectedIndexChanged);

this.ViewButton.Click += new
System.EventHandler(this.ViewButton_Click);

this.Load += new System.EventHandler(this.Page_Load);

}

#endregion

private void SQLButton_Click
(object sender, System.EventArgs e)
{
try
{
SqlDbConn = new SqglConnection

("Server=HUNNYCOMPUTER; uid=huhmin; pwd=s#::x;
database=DotNetCF");
sqlCmd = new SqlDataAdapter(”select * from Patient”,
SqlDbConn);
DataSet ds = new DataSet();
sqlCmd.Fill(ds,”Patient”);
DataGridl.DataSource = ds.Tables[0].DefaultView;
DataGridl.DataBind();
)
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catch(System.Data.SqlClient.SqlException sqlE)
{
Response.Write(sqlE. ToString());
}
}
private void MdbDataView()
{

try
{
OleDbDataAdapter oleCmd = new OleDbDataAdapter(”select *
from Patient”, OleConn);
oleCmd.Fill(ds, "Patient”);

DataGrid3.DataSource = ds.Tables["Patient”].DefaultView;
DataGrid3.DataBind();

}

catch(System.Data.OleDb.OleDbException E)

{
Response. Write(E. ToString());
}
finally
{
}
}
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//RFID Ej 1 ¢o] Eo]

function TTRFSTATE.USER_RFID_CHECK: string;
Var MyRec @ TRecData;

Str_Temp,

Str_Templ,

Str_Temp?2 . String;
Int_Count . Integer;
Byte_Time,

Byte_SOFLow,
Byte_SOFHigh,
Byte_EOF,
Byte_EGT,
Byte_APF,
Byte_AFI,

Byte_Param : Byte;

/) T3 A
begin
{ Place thread code here }
while not Terminated do
begin
{RFID +417] %7]3} Edit_TMN}
frm_main. TMain.Edit_TMN.Text
‘= TRFSTATE.USER_RFID_RESET;

{(7t=9 AR E ¢jo] EditBoxl, 2, 3°] ¥ =1}
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RFCehck_Result := TRFSTATE.USER_RFID_CHECK;
stList := TStringList.Create;
ExtractStrings(['#'], [1, pChar(RFCehck_Result), stList);
for 1:=0 to stList.Count-1 do begin
case i1 of
0: frm_main. TMain.edtState. Text := stList.Stringsl[il;
1:
begin
frm_main. TMain.Edit2. Text := stList.Stringsl[il;
beep(3500,500);
end;
2:
begin
frm_main. TMain.Edit3.Text := stList.Stringsl[il;
if (frm_main. TMain.ADOtbl.Locate(
'tagUid’,stList.Strings[il,[loPartialKey])) then
begin
frm_main. TMain.DBedtName.DataSource.Enabled := true ;
frm_main.TMain.edtState. Text := "B} 71 OK’;
frm_main. TMain.btnMainOK.Enabled := True;
end
else
begin
frm_main. TMain.DBedtName.DataSource.Enabled := false;
frm_main. TMain.edtState. Text :="8] 27} &34 ZFUrc}.’;
end;
end;
end;
end;
sleep(500);

end;
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