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 The objective of this research is designing the electrocardiogram (ECG) 
management using web browser. The developed system is better than the conventional 
system, which need to print results to the paper. 

In this study, the developed ECG management system was expressed on web 
browser by uploading ECG files in the XML (Extensible Markup Language) which follows HL7 
version 3.0 standard.. These files were stored in the server and then the developed program 
read XML file and create SVG (Scalable vector graphics) file to show on web browser. The 
system can add other diagnostic results of ECG. In addition, this system can use to compare 
between present and previous ECG results. 

SGV graphic file used XML language, which is a data structure in the text format. 
This format can create SGV graphic file, which smaller and faster than binary graphic file when 
exchange SGV file on the Internet. 

The results in this study showed that the results of ECG on web browser had 
accurate and rapid. From the satisfaction evaluation of 2 users, in terms of functionality mean 
score is 4.00 and in terms of processing time mean score is 4.38 which were indicated in good 
level. Base on these results, this study could be applied to enhance the performance of 
operations in the hospital. 
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(XML : Extensible Markup Language)  HL7 Version 3.0 

 Health Level 7 (HL7) 

 HL7  Version 3.0 

 Version 3.0       

 HL7 version 3.0 
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 (SVG: Scalable Vector Graphic) 

 (W3C: World Wide Web 

Consortium)

 1. 

 2. 

 HL7 version 3.0 

 1. 

 2.  HL7 Version 3.0 

 3. 

 4. 

 5. 

 6.  ( )

 HL7 Version 3 
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 1.  HL7 Version 3 

 2. 

 3. 

 4. 

 5. 

 6. 

 7. 

 1. 

 2.

HL7 version 3.0 
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 2

(  2534 : 7-35)

 4  (Left Atrium)  (Right Atrium) 

 (Left Ventricle)  (Right Ventricle) 

 5 

 SA node  AV node 

 (Electrocardiogram) 

 Electrocardiogram  ECG 

EKG (Elektrokardiogramm) 

EEG (Electroencephalogram) 

 1.  (Electrical Conduction System of the Heart)

 2  (Atrium) 

 (Ventricle)  (Electrophysiology) 

 (Electrical boundary) 

 SA node AV node  1 
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 1 

 :  Southern Illinois University School of Medicine,  A Basic Introduction to12 Lead EKG’s [Online], 

accessed  15 March  2009. Available from  http://www.siumed.edu/peds/teaching/Cardiology/conduct.htm

 (Fibrous ring) 

 (Conducting 

System)

 (  1 )

 SAN  AVN  HIS  BB (LB  RB)  PF 
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 2.  

 (At rest) i

 –60  –100  (Resting Potential) 

 (Polarization)  (Depolarization/activated) 

i  +20 

 (Action Potential) i

 ( ),  ( )

o

(Repolarization)

 2 

 3 
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 2 

 :  Southern Illinois University School of Medicine,  A Basic Introduction to12 Lead EKG’s [Online], 

accessed  15 March  2009. Available from  http://www.siumed.edu/peds/teaching/Cardiology/conduct.htm

 3 

 : Southern Illinois University School of Medicine,  A Basic Introduction to12 Lead EKG’s [Online], 

accessed  15 March  2009. Available from  http://www.siumed.edu/peds/teaching/Cardiology/conduct.htm
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 3. 

 ECG  P  R (QRS complex)  T 

 U ( )  4 

 4  ECG 

 : Southern Illinois University School of Medicine,  A Basic Introduction to12 Lead EKG’s [Online], 

accessed  15 March  2009. Available from  http://www.siumed.edu/peds/teaching/Cardiology/conduct.htm

 4   P QRS  T 

 P QRS Complex  T  PR ST  QT  PQ ST  PR 

 ST

  P Wave  SA node 

 SA 
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  QRS complex  Q 

 R  Q  R 

 S  Q  Q  R 

 QS complex  R  S  R’ 

  T Wave  ST Segment 

 I, II, V5  V6  aVR  T 

  U Wave  T ( )  U 

 Pukinje 

 T

 4. 

 ECG  P 

 QRS complex  T  U 

 T  ECG 

 1)  P ( ) 2) 

 QRS ( ) 3)  T 

( ) 4)  PR (  SA node 

 AV node) 5)  ST ( )       

6)  QT ( ) 7)  P (

 SA node) 8)  R (  AV 

node) 9)  T ( ) 10)  PQ 

( )  11)  ST (

)

 5.  ECG

 ECG  4 

 ECG  12 

 25 

 ( )
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 (2  1 mV  1 

mV  10 mm) 

 6.   (heart rate)

 ( )

 (Bradycardia)  (Tachycardia) (

 3 

  6.1  R  ECG  2 

 R  R  RR interval 

 ECG 

  6.2  ECG lead  lead 

 R  15 

 ECG  20  1 

  6.3   ECG 

 4  R 

 R  3 

 7.  (ECG lead system)

 ECG 

 (Electrode)  (Electrolytic Gel) 

 (Skin impedance) 

 ECG  (Standard lead) 

 Hexaxial  (Frontal plane)  (Horizontal 

plane)  ECG 

 3 (12 ) (  5) 

  7.1 Bipolar limb leads (I, II, III) 

 (Entroven’s triangle) 

( )  5( )

 Frontal 
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   7.1.1 Lead I 

   7.1.2 Lead II 

   7.1.3 Lead III 

  7.2 Unipolar limb leads (aVR, aVL, aVF) 

 ( )

 5( )

 Frontal  Bipolar limb leads

 (Augmented voltage) 

   7.2.1 aVR 

   7.2.2  aVL 

   7.2.3  aVF 

  7.3 Chest Leads (V1, V2, V3, V4, V5, V6)  Unipolar lead 

 5( )

 Horizontal 

 6 

   7.3.1  V1  4 

   7.3.2  V2  4 

   7.3.3 V3  V2  V4 

   7.3.4 V4 

   7.3.5 V5 

   7.3.6 V6 
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( )

( )

( )

 5  ( ) Bipolar limb lead ( ) Unipolar limb lead / Augmented

              lead  ( ) Chest lead

 : B.  Beasley and M. West,  Understanding 12-Lead EKGs: A Practical Approach  (New Jersey : 

Brady-Prentice-Hall Inc., 2001), 21.
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 ( )  ( )  Frontal 

 ( )  Horizontal 

 8. 

 ( )  6 

 6 Block diagram 

  8.1 Sampler 

 6  ( ) a x t x(n) xa(nT)

T  (Sampling interval) 

  8.2 Quantizer 

 ( )

  8.3 Coder  ( ) q x n 

 ( ) b x n  (01000111) 
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 (SVG: Scalable Vector Graphics) (  2547 : 30-43) 

 (W3C: World Wide Web Consortium) 

 (Vector Graphic)  (Animation) 

 (XML: Extensible Markup Language) 

 1. 

  1.1  (Text) 

 (TextEditor) 

 (Element Tags)  <circle/> 

  1.2 

 (HTML: Hyper Text Markup Language)

  1.3 

  1.4  (Data Handling) 

 (Dynamic Graphics) 

  1.5  (Font) 

  1.6  (WYSIWYG: What You See Is What You Get) 

  1.7.  (Debugger) 

 2. 

  2.1 

  2.2 

  2.3 



15

  2.4 

  2.5  16  (ICC) 

(sRGB)

  2.6 

 3. 

  3.1  (Syntax)

   3.1.1  (Tag)  (Case 

Sensitive)  <aa>  <aA>  (Element Type) 

   3.1.2 

   3.1.3  (Attribute)  (Attribute Name) 

 (Attribute Value) 

 7 

3.2  (DTD: Document Type Definition) 

  3.3 

: <svg></svg>  6 

   3.3.1  (Document data) 

 (SVG DTD)  (Style sheets) 

   3.3.2   (Annotations) 
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   3.3.3   (Reference Material) 

   3.3.4    (Graphic Content) 

   3.3.5   (Manipulation) 

   3.3.6  (Text) 

    9

 4.  

 X-Smiles (http://www.xsmiles.org/) 

 (IE: Internet Explorer)  (Netscape Navigator) 

(SVG VIEWER)  (Adobe) 

 (HTML Page) 

 (Embed Element)  8 

<html> 
         <head> 
                    <title>Embeding SVG</title> 
         </head> 
         <body bgcolor=”white”> 
                    <embed src=”filepath/filename.svg”/> 
         </body> 
</html>

 8



17

<?xml version=”1.0” encoding=”iso-8859-1”?> 

<!DOCTYPE sv PUBLIC “-//W3C//DTD SVG 1.0//EN” 

http://www.w3.org/TR/2001/REC-SVg-20010904/DTD/svg10.dtd>

<svg width=”200pt” height=”200pt”> 

<style type=”text/css”> 

<! [CDATA[ 

.FillBlue{fill:blue;}

.FillRed{fill:red;}

.StrokeNone{stroke:none;}

]]>

</style>

<desc>

An explanation of SVG’s common elements. 

</desc>

<defs>

<rect id=”rectangle” width=”30” height=”30” x=”0” y=”0”/> 

</defs>

<use xlink:href=”#rectangle” x=”30” y=”120” class=”FillBlue StokeNone”/> 

<circle cx=”100” cy=”135” r=”15” class=”FillRed StrokeNone”/> 

<g transform=”translate (30 60)“> 

<use xlink:href=”#rectangle” x=”140” y=”120” 

class=”FillBlue StroleNone”/> 

</g>

<text x=”0” y=”30”> This is an SVG document. </text> 

</svg>

 9

 : M. Laaker, Sams Teach Yourself SVG in 24 Hours (n.p. : Sams Publishing, 2002),22. 

Document data

Annotations

Reference material

Graphic content

Manipulation data

Text
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 5. 

  5.1   (Rectangles) 

 rect 

   5.1.1  X  Y: 

   5.1.2  Width:  X 

   5.1.3 Height:  Y 

<?xml version=”1.0” encoding=”iso-8859-1”?> 

<!DOCTYPE sv PUBLIC “-//W3C//DTD SVG 1.0//EN” 

http://www.w3.org/TR/2001/REC-SVg-20010904/DTD/svg10.dtd>

<svg width=”500” height=”300”> 

     <rect id=”Outline” ” x=”10” y=”10” width=”480” height=”280”/> 

</svg>

 10 

 : M. Laaker, Sams Teach Yourself SVG in 24 Hours (n.p. : Sams Publishing, 2002),24. 

  5.2   (Lines)  line 

   5.2.1  X1  Y1: 

   5.2.2  X2  Y2: 

<?xml version=”1.0” encoding=”iso-8859-1”?> 

<!DOCTYPE sv PUBLIC “-//W3C//DTD SVG 1.0//EN” 

http://www.w3.org/TR/2001/REC-SVg-20010904/DTD/svg10.dtd>

<svg width=”500” height=”300”> 

     <line x1=”105” y1=”160” x2=”410” y1=”100”/> 

</svg>

 11 

 : M. Laaker, Sams Teach Yourself SVG in 24 Hours (n.p. : Sams Publishing, 2002),25.
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  5.3   (Path)  path

 d  M L C A Z  1 

 12 

 1 

M Moveto  <path d=”M x1 y1…. “/> 

L Lineto  L  <path d=”M 

x1,y1 Lx2,y2”/> 

C Curveto  <path d=”M x1y1 C x2,y2 x3,y3 

x4,y4”/>

A Elliptical Arc  <path d=“M xy-radius x-axisrotation 

large-arc-flag sweep-flag xy-coordinate of ending point 

Z Closepath  “<path d=M x1y1 L x2,y2 x3,y3 Z”/> 

<?xml version=”1.0” encoding=”iso-8859-1”?> 

<!DOCTYPE sv PUBLIC “-//W3C//DTD SVG 1.0//EN” 

http://www.w3.org/TR/2001/REC-SVg-20010904/DTD/svg10.dtd>

<svg width=”500” height=”300”> 

     <path d=”M16,0 

     C 16,0,0,24,0,33 

     C 0,42,7,49,15,49 

     C 25,49,32,42,32,33

     C 32,24,16,0,16,0” /> 

</svg>

 12

 : M. Laaker, Sams Teach Yourself SVG in 24 Hours (n.p. : Sams Publishing, 2002),26.
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 Document Object 

Model (DOM)  The World Wide Web 

Consortium (W3C)  DOM 

 plugin  plugin 

 Adobe  http://www.adobe.com/svg 

 (Metadata) 

 13 

 13 

 : M. Laaker, Sams Teach Yourself SVG in 24 Hours (n.p. : Sams Publishing, 2002),28.
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<ComputerBook> 

 <book> 

  <name> </name>

  <price>10.00$</price> 

 </book> 

 <book> 

  <name> </name>

  <price>10.00$</price> 

 </book> 

</ComputerBook>

 (Extensible Markup Language) (   2544 : 10-33)

 1.   Markup   Text-based  

  World Wide Web Consortium (W3C)  

  HTML   Web  Page 

 (Tag) 

 14 

 14 

 : Southern Illinois University School of Medicine, Extensible Markup Language[Online],

accessed 15 March 2009. Available from http://www.w3.org/TR/REC-xml 

 Document Type 

Definition (DTD) 

  XSL  (Extensible  Style  Sheet  Language)  

  Schema  

  Schema  

  Schema    Schema 
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 2.  

 15 

 : Southern Illinois University School of Medicine, Extensible Markup Language[Online],

accessed 15 March 2009. Available from http://www.w3.org/TR/REC-xml 

 15 

  2.1  (Prolog)

   2.1.1  declaration

 (  1.0) 

declaration 

   2.1.2 

(  Processor) 

   2.1.3  (Comment)

  2.2  (Document element)

     Document  element    Root  element  

Element   Element  

  Element   Element 

 15  Book Element   TITLE   AUTHOR  PRICE
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Health Level 7 (HL7) (  2551)

 1.  HL7

 2. Health Level 7 (HL7) 

  Health  Level  Seven (HL7)  (Protocol) 

  1987  

  3-4    HL7  

  ANSI (American  

National  Standards Institute )  Accredited  Standards  Developing  Organization  

 HL7 Version 3.0   

 32  

-

 3.  HL7 

  HL7 
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 HL7 

 4.  HL7 

  HL7 

 5. HL7 Data Model  HL7  16

 16 HL7 Modeling 

 : Jagbir S. Hooda, Erdogan Dogdu, and Raj Sunderraman, Health Level-7 Compliant Clinical

Patient Records System (London : Commonwealth Secretariat, 2004), 95.
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 6. Structure HL7 Version 3.0  Structure HL7 Version 3.0 

 17 

     

 17 Structure HL7 Version 3.0 

 : Jagbir S. Hooda, Erdogan Dogdu, and Raj Sunderraman, Health Level-7 Compliant Clinical

Patient Records System (London : Commonwealth Secretariat, 2004), 98.

1. Message Exchanging Model for Hospital Information System 

  Jihyun Yun and IIkon Kim (2008) 

  XML 

  XML   HL7 Version 3.0

 Message 

 HL7 Version 3.0 
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 Message 

 XML  Reference Information Model (RIM)  HL7 Version 3.0    Message  

 Transport Mechanism   FTP, HTTP, SOAP, TCP/IP  HL7 Version 3.0 

 Interaction  Message 

 Message 

XML Document  XML Parser  RIM  Object  RIM 

Object

 Mapping 

 2. 

 (2547) 

 JPEG 

 3. 

 (2548) 

12
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 4.  Health Level-7 compliant clinical patient records system

  Jagbir S. Hooda, Erdogan  Dogdu, and Raj  Sunderraman (2004) 

 HL7  

  HL7 

 1996  

 HL7 Version 3.0  

  CRPS ( CLINICAL PATIENT  RECORDS  SYSTEM) 

 HL7 
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 3 

 HL7 Version 3.0 

 1.  

 2.  

 3.  

 4.  

1.

 18

 18 
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 HL7 Version 3.0 

2.

 HL7 

Version 3.0 

 (ECG Monitor) 

 19 

 19 
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3.

 3.1 

 Username  Password 

 Login  20 

 21 

 20 
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 21 

 3.2 

 Login 

 Upload  (ECG File)  database server 

 (ECG File) 

 SVG  22 
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 22 

 (ECG Monitor) 

 use case diagram 



33

3.3  use case diagram 

Login

doctor

Username

Password

ECG Management 
System

Diagnoses ECG

View ECG

Upload ECG
And

Patient’s History

Compare ECG

<<use>>

<<use>><<extend>>

<<extend>>

 23  use case diagram

 use case diagram   23 

use cases 

  1. doctor 

  2. Login 

  3. Username 

  4. Password 

  5. ECG Management System 

  6. Upload ECG and Patient’s History  Upload 

ECG  XML  Server 

  7. View ECG 
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  8. Diagnoses ECG Comment 

  9. Compare ECG 

   

 use case diagram  24  

 user  login 

 24 use case diagram 

 use case diagram  25
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Upload ECG File
And

Patient’ ’s History

Server

doctor

<< extend>>

View ECG Diagnoses ECG

<<extend>><< Use>>

Compare

ECG

<<Use >>

<<include>>

 25 use case diagram 

 3.4  

 HL7 

Version 3.0  2 

 2  HL7   Version 3.0 

HL7

assignedPerson.id

assignedPerson.name

subjectDemographicPerson.name

subjectDemographicPerson.administrativeGenderCode

subjectDemographicPerson.birthtime

subjectDemographicPerson.raceCode
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 2 ( )

HL7

location.name

effectiveTime

Sequence.code  Lead 

Sequence.value.digits

 2 

 Sequence.value.digits 

 ( )

 <polyline points="pos1,d1 pos2,d2 … posi,di"/>

   Pos 

   d  

 polyline  1  2 

 P 

Wave  1  P Wave  2  P Wave 

   base  

   p  

   t   (  microsecond) 

 p  base  array  t  p 

 base  P Wave  1  array 

 P Wave  P Wave  2 

 P Wave  2  t  p  t  P Wave 

 t  P Wave  2  1000 

 60 

 t1 = 500 ms t2 = 1300 ms 

   t2 – t1 :  1300 - 500 = 800 ms 

    1000   800 / 1000 =0.8 
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 60   60 / 0.8 = 75 

 P Wave 

 t2 - t1  t3 - t2 

 3.5 

  3.5.1  (Hardware) 

   3.5.1.1 

     (CPU) Intel Pentium 4 

     (Ram)  1 GB 

     (Hard Disk)  160 GB 

   3.5.1.2 

     (CPU) Intel Pentium 4 

     (Ram)  512 MB 

     (Hard Disk)  80 GB 

  3.5.2  (Software) 

   3.5.2.1   Microsoft Windows XP Professional SP2 

   3.5.2.2 Visual Studio .NET 2005 (ASP.NET) 

   3.5.2.2   Microsoft SQL Server 2005 

   3.5.2.4 Internet Information Service 5.1 (IIS 5.1)

4.

 1.  

 2.  

 3.  

 4.  
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 (Best 1970) 

 61  5 

 3 

  3

 4.6 – 5 

 3.6 – 4.59 

 2.6 – 3.59 

 1.6 – 2.59  

 1.0 -1.59 

 : John W.  Best, Research in Education,  (Englewood Cliffs, New Jersey : Pretice-Hall Inc, 

1970), 22. 
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 4 

 HL7 Version 3.0 

 Visual Studio 2005 (ASP.NET) 

 1. 

 HL7 Version 3.0 

 2. 

 3. 

 4.  (

)  HL7 Version 3 

 5. 

1.

 HL7 Version 3.0

 HL7  Meta Data 

 Meta Data 

 HL7   
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 26 

 27

 26 
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 P Wave  P Wave 

2.

 28
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3.
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 29 
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4.  ( )

 HL7 Version 3 
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 8  doctor

 : 

FieldNAME Data Type size Description

doc_id VARCHAR 50 

doc_panme VARCHAR 50 

doc_fname VARCHAR 100 

doc_lname VARCHAR 100 

doc_password VARCHAR 10 

 9  ekg 

 : 

FieldNAME Data Type size Description

patient_id VARCHAR 13 

ekg_id VARCHAR 7 

ekg_date datetime  

upload_date datetime  

file_name VARCHAR 50 

hospital VARCHAR 100 

doc_id VARCHAR 50 

 10  patient 

 : 

FieldNAME Data Type size Description

patient_id VARCHAR 13 

patient_fname VARCHAR 50 

patient_lname VARCHAR 50 
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 11  diagnostic 

 : 

FieldNAME Data Type size Description

ekg_id VARCHAR 7 

lead VARCHAR 2  Lead 

no VARCHAR 5 

position VARCHAR 5 

diagnostic TEXT  

doc_id VARCHAR 50 



69

 -     

                                31 . . 2522 

    90/2  2 . . .

. . 2535     6

. . 2538    ( .3)

. . 2541    ( .6) 

. . 2545   

. . 2548   

    

. . 2545-2548 


	Title_page
	Abstract
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Bibliography
	Appendix



