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ELECTROCARDIOGRAPH VIA NETWORK SYSTEM

Wasu Koysiripong

Sarit Konkaew

Sinchai Kantithammakormn
Suradej Tretriluksana Advisor
Educational Year 2000

Abstract

In this project, “Electrocardiograph via Network System”, we built an Electrocardiograph
that can be divided in two parts, i.e. Electrocardiogram measuring part (combined with the
interface part) and Computer Software. In the first part, we built the ECG amplifier that reduced
noises and used a microcontroller to interface with a PC. When the first part receive the lead
changing signal from the PC, it will change the lead by its switches. In the latter part, we
programed with Delphi 5. Our program can be divided into two categories, the server and the
client. The server will receive the ECG wave from the previous part and send them to the client.

Both can store and read data.
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2.10 juwymBiadyanaddiirile

\‘ LA J bulfers

RAJE \LA = .
\_“’// :IA l‘\\ = buffers buffers 5
2 i Al W
£l
)
RL& ly
1] M.
AMPL

C.M. means “common mede”

Lead 1 = Lead 11 Lead 11

JUN 2.15 udaIn13AvLLIl standard limb lead

RA/; 4 LA = " RAJT 4\ LA %1 . .
buffe - A A hofTers e e buife
ufTers ° AN - hofTer t',//( ‘! \ h(\/‘—l 1 urfers

( i .

v .‘n I\ TR S
g kA
RLE & RLZ 1
E}C.M, L e i
AMPL. AMPL
Ledd AVR** & Lead AVL** Lead AVF*F

P =% Also known as “aupmented™ leads

5191 2.16 uapsmsuAdIUmIUReand Y INsUNIUlUNSABUDY standard limb lead

V;  Fpurth'intercostal space;
‘at right sternal margin,

V, Fourth intercostal space,
at [eft sternal margin.

fers V3 Midway between V5 and V.
V4 Fifth intercostal space, at
" mid-clavicular line.

Vs Same level as V4. on an-
terior-axillary line.

Vg Same level as V. on mid-
axillary-line.

E  ‘Ensiform, base of stermum.

Lead V** CH Positions CH:Positions

31 2.17 uerAINIIABIYY unipolar
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2.11 fulasiyanaernaonliiilu@dnea W3e A/D ( Analog to Digital converter )
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2.11.2.1 Basic conversion method

Fmsulaedyaaeuasniuatasauuidien wernedagUii 2.24 useRuBUNi
linswen v, szAolhfiuuBuIMIMiliveseutaBnABNNITIABT wazus g Befiunn
wlmunat VR Aehfunsunsdavmilivesneunisunes dnuazvoensumeiiady
wvesneumTNAB IR lugUT 2.24 SuseduBuNN VI mnniBunn V2 uduseiue
wneziuaedn 1 Houn v1 desnd v2 udueniymezdiugud 5 lumsudasdoyadie
Lmﬁuﬁnﬁwzgﬂuﬂﬁﬂ'wuﬂizﬁai_’ﬁmsaﬁuﬁuww fiRawa1a i Quantization error B4
AounDIMADY TuannuAnuAIAssAzYeY ADC Aenmuidennguuesdusz gy

] v Y
U1 o, e I NaMesZn LR UBUYN V, uaze1h Quantize ldnsagaietiosnd 0.5 LSB

7171 2.25 uaaemsuamesHeisuvesnaumisunes

2.11.2.2 Counter Type ADC
E4 v v

n138a29es ADC dnwaidl dhuwuideigandamsiiaueessesie 11
nisufsuravesduiewnYes DAC dudganauewiaeni lunsium v, ms
ez Taedaana start conversion avdnaou InsaegSimamines Iillugud udasy
w 4 @ @ ¢ ¢ ¥ A o
Hudunn qui ewinnveaanines ( Counter ) sxflould DAC weuaududyaueun

b4 3
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Timing Diagram 984 Counter Type ADC
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2.11.2.3 Tracking ADC
. @ 3y < 9 4
Tracking ADC 921511/392995910LUY Counter Type NNAUAIINGY TaglHiav
-4 v zg Yy 1o 9J A W 4 3 ’ A Y] v oA 9J 9
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Y n’: I's o o a [V a Y 0 " v A QD
waad Bnmiuniees sz nuuudaa ( Track ) dganaduwnuldawinugnie
uaaga 13
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56 4.9 18.2409
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finaldl

Joemsssssnesaserrcomplete all lead  lead2 is decrement
ORG 0000H
ljmp start

org 0023h
ljmp int_ser

org 0040h
start: Icall delay

mov dptr,#0003h
mov a,#80h
movx @dptr,a

Icall delay

MOV TMOD,#020H
MOV TH1,#0FDH
MOV TL1,#0FDH
mov scon,#50h

MOV IE,#10011000B

SETB TR1
setb ren

CLR TI
clrri

CLRA

mov a,#0aah
mov p0,a

sjmp $

EAkhKkdhkkkkkkkkkkkkkkkkkkkkhkkkkkkikkixkhkkkhhkkkkkkkkkkkikk
b

int_ser:jnb ri,int_ser
mov a,sbuf

mov p0,a
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finaldl

lead1: cjne a,#00h,lead2
mov dptr,#0000h
mov a,#00001100b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#00010010b
movx @dptr,a

Icall delay

Icall delay3

Icall store

lcall send

ljmp done

» Fededededededodededededododedododedododododkedok o kodekdeke ko ko kkde ke kR ke kkkodkekkkkd ke ki kkikk

lead2: cjne a,#01h,lead3
mov dptr,#0000h
mov a,#00000001b
movx @dptr,a

Icall delay

mov dptr,#0001h
mov a,#00011100b
movx @dptr,a

Icall delay
Icall delay3

; dec:

: mov dptr,#2000h
: mov a,#0ffh

. mov r1,#00h

; dect:

3 mov r0,#00h
; dec2:
: movx @dptr,a
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finaldl

: inc dptr
: dec a

;acall delay1 sampling rate

INC RO
cjne r0,#256,dec2

INC R1
cjne r1,#4,dect

Icall store
Icall send

ljmp done

o Fedededededodede R hdededodododehode deRdedededodededededekokedeodedkededokkdedkkded ek kdekhk Rk kdek ok kdekkikk
3

lead3: cjne a,#02h,lead4
mov dptr,#0000h
mov a,#00000001b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#01101000b
movx @dptr,a

Icall delay

Icall delay3
Icall store

Icall send

ljimp done

Jkkkkkkkkhkkhkkkkrikkrkkhkkkkkkiikkkikkdkkikihkkikkkkkkkrkk
3

lead4: cjne a,#03h,lead5
mov dptr,#0000h
mov a,#11001000b
movx @dptr,a
Icall delay
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finaldl

mov dptr,#0001h
mov a,#11000001b
movx @dptr,a

Icall delay

Icall delay3
Icall store

Icall send

limp done

o Fedededededodododedodo o Jedododededededodede dededo e dede Fededede dededoFodede dok dodedodedo o de dedede dedede dedode ke dedededeke
3

lead5: cjne a,#04h,leadb
mov dptr,#0000h
mov a,#11001100b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#10010001b
movx @dptr,a

Icall delay

Icall delay3
Icall store

Icall send

ljmp done

» Fedededededodedokokdededok kR ke dekkok ke ok dedodode ko dedode kedede dkododek dodededode ke deodedekodededode K dode ededededede R ek
3

lead6: cjne a,#05h,lead7
mov dptr,#0000h
mov a,#11000001b
movx @dptr,a
Icall delay

mov dptr,#0001h
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finaldl

mov a,#11011000b
movx @dptr,a
Icall delay

Icall delay3
Icall store

Icall send

ljmp done

» Fedededode dodode ot de o dedededodedode dok dededededododedodededo e ede deKedede dedededodedededede ke de ke
b

lead7: cjne a,#06h,lead8
mov dptr,#0000h
mov a,#11110000b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#11010001b
movx @dptr,a

Icall delay

Icall delay3
Icall store

Icall send

ljmp done

chkkkkhkkkkkkkkkkkkkkkikkkkkkhkikikkkkkkkkkkkkkx
>

lead8: cjne a,#07h,lead9
mov dptr,#0000h
mov a,#11110100b
movx @dptr,a
Icall delay

mov dptr,#0001h
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finaldl

mov a,#11010001b
movx @dptr,a
Icall delay

Icall delay3
Icall store

Icall send

ljmp done

IRk ko kRt kR dhkdodod dekdodokdodekkdokkkdkkkdekdode ok ddok ko kot kkkkkk
3

lead9: cjne a,#08h,lead10
mov dptr,#0000h
mov a,#11110010b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#11010001b
movx @dptr,a

Icall delay

Icall delay3
Icall store

Icall send

limp done

chkkkkkkRd kR kikkdkkhkkkdkkhhkkkkkkikkkkikkkkhdkhkkhkkkkkkkk
3

lead10: cjne a,#09h,lead11
mov dptr,#0000h
mov a,#11110110b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#11010001b
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finaldl

movx @dptr,a
Icall delay

Icall delay3
Icall store

Icall send

ljmp done

o Fedededede dodode et dededode Ko dededodededededededededodededekedokokeodokekeok e kokdedode dedededode ek dodokkk

]

lead11: cjne a,#0ah,lead12
mov dptr,#0000h
mov a,#11111110b
movx @dptr,a
Icall delay

mov dptr,#0001h
mov a,#11010001b
movx @dptr,a

Icall delay

Icall delay3
Icall store

Icall send

ljmp done

3

lead12: cjne a,#0bh,done
mov dptr,#0000h
mov a,#11111010b
movx @dptr,a
Icall delay

mov dptr,#0001h

mov a,#11010001b
movx @dptr,a

Page 7
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finaldl

Icall delay
Icall delay3
Icall store

Icall send

limp done

«Rkkdkkkkddekkkdkkhhkhkkihkkiikkkkikhkdhkihkkhkkihkihhkhkikikikhkk
I

done:
clrri

reti

Fedededededededodedokodeodeodokokodeddehk kR ke kdkdokkdekdkk kkddkkkdkdk ok kdkkkkk
3

store:
mov dptr,#2000h

mov r1,#00h
stri:

mov r0,#00h
str2:

setb p2.7

cir p2.7
setb p2.7

mov a,p1

movx @dptr,a
inc dptr

acall delay1 ; sampling rate

INC RO
cjne r0,#256,str2
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finaldl

INC R1
cjne r1,#4 stri

ret

aFededededededededodede o dodododededodedodedodededodededededededededededededode ki dededededededededok dedo Rk dede ke dede ke de e
b

send:
mov dptr,#2000h

mov r1,#00h
send1:

mov r0,#00h
send2:

movXx a,@dptr

MOV SBUF,A
JNB TI,$

crti

inc dptr

Icall delAY2

INCRO
cjne r0,#256,send2

INC R1
cjne r1,#4,send1

ret

< FededededededededkdekdededeRe ko Rk dededekdedeodedeodedekok dede ke dedekok ke dok ke kdededodedodededede ko d dohkde ko ek kdek 8
b

delay: PUSH 00H ;8255 delay
PUSH 01H

mov r0,#00h
d: mov r1,#00h

djnz r1,$

djnz r0,d

POP 01H
POP 00H

ret

delay1: PUSH 00H ;sampling rate

Page 9



finaldl

PUSH 01H

mov r0,#4
di: mov r1,#00h

djnzr1,$

djnz r0,d1

POP 01H
POP 00H

ret

delay2: PUSH 00H ;rs-232 delay
PUSH 01H

- mov r0,#150
d2: mov r1,#00h
djinzr1,$

djnz r0,d2

POP 01H
POP 00H

ret

delay3: push 00h ;wait for auto zero work properly
push 01h ;around 1second
push 02h

mov 12,#25
d3_1: mov r0,#00h
d3: mov r1,#00h

dinzr1,$

djnz r0,d3

djnz r2,d3_1

pop 02h
pop 01h
pop 00h

ret

end
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unit Intro;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;

type
TfrmlIntro = class(TForm)

Labell: TLabel;
Label2: TLabel;
btnServer: TButton;
btnClient: TButton;
btnQuit: TButton;
procedure btnServerClick(Sender: TObject);
procedure btnClientClick(Sender: TObject);
procedure btnQuitClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }

end;

var

frmIntro: TfrmIntro;

implementation



3 ] dy 4 Aa o
uses ServerMode,ClientMode; =2 dautidestlszmanesuduaiGunlddie Aevesy

Ardaz Sy
{$R * DFM}

procedure TfrmlIntro.btnServerClick(Sender: TObject);
begin '
frmServer.Show;

frmIntro.Hide;
end;

procedure TfrmIntro.btnClientClick(Sender: TObject);
begin

frmClient.Show;

frmIntro.Hide;

end;

procedure Tfrmintro.btnQuitClick(Sender: TObject);
begin

frmIntro.Close;

end;

end.
NN DI

unit ServerMode;
interface

uses
Windows, Messages, SysUTtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Menus, ScktComp, ExtCtrls, ComCtrls, Display, Wsc, ComDrv32,

b4 v )
ipeg; =P AIUTIADIUNY Display,Wsc ag ComDrv32 194 s1ziluneu Tnuudnynd lad



type
TfrmServer = class(TForm)

btnQuit: TButton;

Panell: TPanel;

Image: TImage;
ServerSocket: TServerSocket;
ServerMenu: TMainMenu;
mnuFlie: TMenultem;
smnOpen: TMenultem;
smnClose: TMenultem;
N1: TMenultem,;

smnExit: TMenultem;
mnuOthers: TMenultem;
mnuListen: TMenultem;
smnAbout: TMenultem;
btnStart: TButton;

btnStop: TButton;
btnRead: TButton;
StatusBar: TStatusBar;
btnStore: TButton;
btnlgnore: TButton;

btnGet: TButton;

rdglead: TRadioGroup;
ECG: TCommPortDriver;
edtData: TEdit;
OpenDialog: TOpenDialog;
edtFileName: TEdit;
Imagel: TImage;

btnNext: TButton;
procedure FormClose(Sender: TObject; var Action: TCloseAction);

procedure btnQuitClick(Sender: TObject);



procedure mnuListenClick(Sender: TObject);

procedure smnExitClick(Sender: TObject);

procedure smnAboutClick(Sender: TObject);

procedure btnStorageKeyDown(Sender: TObject; var Key: Word;
Shift: TShiftState);

procedure btnStorageKeyUp(Sender: TObject; var Key: Word;
Shift: TShiftState);

procedure btnStartClick(Sender: TObject);

procedure btnStopClick(Sender: TObject);

procedure btnStoreClick(Sender: TObject);

procedure btnlgnoreClick(Sender: TObject);

procedure btnReadClick(Sender: TObject);

procedure btnGetClick(Sender: TObject);

procedure rdgleadClick(Sender: TObject);

procedure FormCreate(Sender: TObject);

procedure ECGReceiveData(Sender: TObject; DataPtr: Pointer;
DataSize: Integer);

procedure smnOpenClick(Sender: TObject);

procedure smnCloseClick(Sender: TObject);

procedure ServerSocketAccept(Sender: TObject;
Socket: TCustomWinSocket);

procedure ServerSocketClientDisconnect(Sender: TObject;
Socket: TCustomWinSocket);

procedure btnNextClick(Sender: TObject);

private
{ Private declarations }
Port : Integer; D iszmaludniildfuaoy Tnuud wsesz
Baud : Integer;
Parity : Integer;
DataBits : Integer;

StopBits : Integer;



public
{ Public declarations }

end;

var 3
frmServer: TfrmServer; accept,Allow,FileClose: boolean; Data: Array[0..410] of integer;
FileName: string; StoreTimes:integer; Storage: File of Char;
93 1 Yo a Vv @ W 9/ A W 9/ A 4 J o 9 Ay
- accept 1H1Fag AT umsAndefudsundimods, Allow ldeidadiezSuveyandan
' = ) 1Y o < A o
wieulan, FileClose 191¥n1114Ta InAud 3ot Data 19iflusiMesiiudeyaiiaziinn
¥ 9y y
et FileName 191fude 1@ StoreTimes 1idanfifuamisnltwezhusiiiuasaanh

SlaavTenlan uag Storage s auls AR 1Funu AR Son
implementation

uses Intro,About;

{$R *.DFM}

procedure TfrmServer.FormClose(Send<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>