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Abstract

These papers deal with application computer. We apply computer to
detect and analyse ECG. We use only a prototype card for interfacing to
the IBM PC XT/AT,so it’s a simple way to use Lhis. ECG from patients
will be disp}ayed on PC monitor and analysed. This system provides us
to record ECG data on diskette. This invention is proper to use in the

hospital vhich has few physicians.
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ARRHYTHMIA DETECTION SOFTWARE

4.1 ARRHYTHNIA DETECTION ALGORITHM

- - - - '3
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3. Tachycardia
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7. Bigeminy
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; Real-time computer svstem |
; Project name : Arrythmia i
H Input port : 300H i
H Capability : 3 CH.MULTIPLEX !
; Processor : 8088-80286 !
; Include : One 1ib files 1
; Graphic routine !
; LAST UPDATE: 20/03/91 !

1

AUTHOR ---> KISSAP
PRINT EQU 09H ;Print string funct
REST EQU ., 40H ;SEG. OF RESET FLAG
KBF EQU 417H ;Keyboard flags
ALT EQU 08H ;Alt pressed

BOOT EQU OFFFFH ;SEG. OF BOOTSTRAP
TIME EQU 174DE  ;TI = 5 Ms

IPP EQU 300H ;INPUT PORT

OPP EQU 301H ;OUTPUT PORT

STP EQU 302H  ;STATUS PORT

CTP EQU 303H ;CONTROL PORT

Xe EQU 45 ;S8can code

plot macro x,v,2z-
mov dx,z :CH
mov cx,x SN
mov ax,y ;data
push dx
push cx
push ax
call dot
endm

dgroup group data
data segment public 'data'

oldvect dad ? ;1CH
count dw 0 :buffer index
pl dw 4
p2 dw b
p3 dw 3
x db ?2,?2,?
mem db 1200 dup (0)

pgroup group code
code segment public 'code’
assume cs:pgroup,ds:dgroup

extrn gmode:near
extrn tmode:near
extrn sound:near
extrn dot:near

main proc far
push ds
XOor ax,ax
push ax



nmov ax, <i1ocup
mov ds,ax
call gmode
mov dx,CTP
mov al,0BOh
out dx,al
call sint
del: cmp [count],490h
jg beg
jmp del

beg: xor cx,cx
xor ah,ah
mov al,mem[1]
mov x[0],al.
mov al,mem([2]
mov x[1],al
mov al,memf[0]
mov x[3],al

firt: mov bx, [pl]
mov al,x{[0]
plot cx,ax,1
mov al,mem[bx])
mov dl,mem{[bx+3]
cmp al,x[0]
jz al
jg a2
cmp dl,al
jna al
mov x[0],al
jmp ext
az: cmp dl,al
jnl al
mov x[0],al
jmp ext
al: mov x[0],d1
ext: add bx,6
mov [pl].,bx
mov bx, [p2]
mov al,x[1]
plot cx,ax,2
mov al,mem[bx]
mov dl,mem[bx+3]
cmp al,x[1]
jz a3
jg a4
cmp dl,al
jna a3
mov x[1],al
jmp extl
aq: cmp dl,al
jnl a3
mov x[1],al
jmp extl
a3: mov x[1},d1
extl: add bx,6
mov [p2],bx
mov bx, [p3]
mov al,x[2]
plot cx,ax,3
mov al,mem[bx)
mov dl,mem[bx+3]
cmp al,x[2]



del:

beg:

firt:

azl:

al:
ext:

ad:

al:
extl:

mov
mov

ax,dgrouy
ds,ax

call gmode

mov
mov
out

dx,CTP
al,0BOh
dx,al

call.sint

cmp
g
jmp

Xor
Xor
mov
mov
mov
mov
mov
mov

mov
mov

[count], 490h
beg
del

Cx,CX
ah, ah
al,mem{1]
x[0],al.
al,mem{2]
x[1},al
al,mem(0]
x[3],al

bx, [pl]
al,x{0]

plot c3x,ax,1

mov
mov
cmp
jz
jg
cmp
jna
mov
jmp
cmp
inl
mov
jmp
mov
add
mov
mov
moVv

al,mem[bx]
dl,mem[bx+3]
al,x[0]

al

az2

di,al

al

x[0],al
ext

dl,al

al
x[0],al
ext
x{0],d1
bx,6
[pl],bx
bx, [p2]
ai,nf1]

plot cx,ax,2

mov
mov
cmp
jz

jg

cmp
jna
mov
jmp
cmp
jnl
mov
jmp
mov
add
mov
mov

al,mem{bx]
dl,mem[bx+3]
al,x[1]

a3

ad

dl,al

a3
x[1]),al
extl

dl,al

a3

x[1}],al
extl
x[1],4d1
bx,6
[p2}.bx
bx, [p3]

mov al,x[2]
plot cx,ax,3
mov al,mem[bx]



jz ab
jg ab
cmp dl,al
jna ab
mov x[2],al
jmp ext2
a6: cmp dl,al
jnl ab
mov x{2],al
jmp ext2
ab: mov x[2],d1
ext2: add bx,6
mov [p3].,bx
inc cx
inc cx
cmp bx, 4AAh
jg bbb
jmp far ptr del
jmp firt
bb: ret
main endp
sint proc¢ near
push ds
push ax
push dx
push di
push es

mov ax,351Ch
int 21h

mov ax,es

lea di,oldvect
mov ds: [di],bx
mov ds: [di=2],ax
lea dx,isamp
mov ax, pgroup
mov ds,ax

mov ax,251cCh
int 21h

mov al,3Ch

mov dx,43h

out dx,al

cli

mov dx, 40h

mov ax, time
out dx,al

mov al, ah

out dx,al

sti
pop es
pop di
pop dx
pOP ax
pop ds
ret
sint endp
cint proc near
push ds
push ax
push dx
push si
cli

moyyvy ds A0h



Xor al,al

out dx,al

out dx,al

sti

lea si,oldvect
mov ax, [si+2]
mov dx, [si]
mov ds, ax
mov ax, 251Ch
int 21h

mov dx, QPP
xor al,al

out dx,al
pop si

pop dx

pop ax

pop ds

ret

Y e — e, e —————————

delay proc near
push bp
mov bp,sp
push cx
mov cx,3A%h

dey: nop

loop dev
pop cx
mov sp,bp
pop bp
ret

delay endp

Keypes proc near
push bp
mov bp,sp
push ax
push di
push ds
push bx

assume es:nothing

XOor ax,ax

mov es,ax

mov di,Kbf

mov ah,es: [di]

test ah,alt

jz 1lud

in al,60h

cmp al,xe

jnz 1lud

call cint

call tmode

;Warmboot & time-based set

mov ax,REST

mov ds,ax

mov bx,72h

mov word ptrl[bx]},1234h

Xor bx,bx

mov word ptr [bx].,O0

mov word ptr [bx+2],boot

jmp dword ptr [bx]
lJud: pop bx

pop ds



pop di

pop ax

mov sp, bp

pop bp

ret
Keypes endp
; INTERUPT ROUTINE NUMBER 1CH
; READ DATA FROM INPUT FORT TO
; STORE 1IN ECG BUFFERS
Isamp proc near

push ds

push ax

push bx

push dx

push c¢x

push es

mov ax,dgroup
mov ds,ax
cli
mov ax,time
mov dsx, d40h
out dx,al
mov al,ah
out dx,al
sti
;Start & Get data
mov bx, [count]
cmp bx,4B0Oh
jnz ot
Xor bx,bx
ot: mov cl,98h
sum: mov al,cl
mov dx,OPP
out dx,al
mov dx,stp
aga: in al,ds
test al,10h
jnz aga
mov dx,ipp
in al,dx
mov mem[bx],al
inc bx
inc ¢cx
cmp ¢x, 9Bh
j1 sum
mov [count], bx

pop es
pop cXx
pop dx
pop bx
pop ax
pop ds
iret
Isamp endp
code ends
end start
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. Arrythmia project i
. Library file support i
; - HGC :
- V. 3.0 (20/03/91) !
INDEX EQU 03B4h
CTRL EQU 03B&h
CONS EQU 03BFh
GRPH EQU 82h
TEXT EQU 20h
PAGE1 EQU 0B80Oh
SCRN_ON EQU 8h
data segment public ‘data”’
gtable db 35h,2dh,2eh,07h
db 5bh,02h,57h,57h
db 02h,03h,00h,00h

ttable db 61h,50h,52h,0fh
db 19h,06h,19h,19h
db 02h,0dh,0bh,Och
data ends
code segment public 'code’
assume cs:code,ds:data
. HGC supported routine
;- gmode
;- tmode
;- sound

e . AR v T F A i — e L PP

gmode proc near
public gmode
push ds
push ax
push dx
push si
push bx
push Cx
mov ax,data
mov ds,ax
mov dx,cons
mov al,3h
out dx,al
mov al,grph
lea si,gtable
mov bx,0Oh
mov c¢x,8000h
call setmd
pop CX
pop bx
pop si
pop dx
pop ax
pop ds
ret

tmode proc near
public tmode
push ds
push ax




push di
push dx
push si
push cx
mov ax,data
mov ds, ax
mov al,text
mov dx,ctrl
out dx,al
lea si,ttable
mov dx, index
mov ¢cx,12d
xor ah,ah
smt: mov al,ah
out dx,al
inc dx
lodsb
out dx,al
inc ah
dec dx
loop smt
mov al, text
add al,scrn_on
mov dx,ctrl
out dx,al
pop ¢x
pop si
pop dx
pop di
POP ax
pop ds
ret
tmode endp
setmd proc near
public setmd
push ds
push es
push di
push ax
push bx
push cx
push si
;blank the scr
mov dx,ctrl
out dx,al
pop si
mov dx, index
mov c¢x,12d
Xor ah,ah
sma: mov al,ah
out dx,al
inc dx
lodsb
out dx,al
inc ah
dec dx
loop sma

;clear scr buffer
pop cx
mov ax,pagel
cld



xor di,di

pPop ax

rep stosbh
;activated screen (0)

mov dx,ctrl

pop ax

add al,scrn_on

out dx,al

pop di

pop es

pop ds

ret

T T T e e e e e e

; Create dots on screen
; — select channel
i - 3 refference lines
dot proc near
public dot
push bp
mov  bp,sp

push ax
push bx
push cx
push dx
push si
push di

mov  ¢x, [bp+8] ;CHS
cmp o ex, 1

jnz ¢l
mov ax,85d
jmp aa
cl: cmp ¢x,2
jnz c¢2
mov ax,185d
jmp  aa
c2: cmp ¢x,3
jnz stop
mov ax, 285d
aa: mov dx, [bp+4] ;8-bit data
shr dx,1
shr dx,1 ;64 levels

sub ax,dx
mov dx,ax
and dx,3 ;Y mod 4

ror dx,1
ror dx,1
ror dx,1 ;2000h*dx .

mov bx,dx ;save on bx

mov dx,ax

shr dx,1

shr dx,1 ;y div 4
shl dx,1

mov  ax,dx ;2%

shl dx,1

shl dx,1 ;8x

add ax,dx

L] - -
Bt e e T




shl dx,1 ;16X

add ax,dx

shl dx,]1

shl dx,1 ;64X
add ax,dx

add Dbx,ax

mov ax, [bpi6] ;Get XN

shr ax,1
shr ax,1

shr ax,1 ;N/8
add ax,bx ;Offset
push di

mov  di,ax

push es

mov  ax, pagel
mov es,ax
assume es:nothing

mov ¢x, [bp-6]
and c¢x,7

sub c¢cx,7

neg cx

mov ax,1
shl ax,cl

mov  dx,ax
mov  al,es:[di]

or al,dl
mov es:{di],al
pop es
pop di
pop di
pop si
pop dx
pop cX
pop bx
pop ax
mov  sp,bp
pop bp
ret 06

stop

dot endp

sound proc near
public sound
push bp
mov bp,sp
push ax
push bx
push cx

mov bx,12d
return: mov al,Obéh
out 43h,al
mov ax,120h
out 42h,al



mov al,ah
out 42h,al
in al,6lh
or al,3
out 61h,al
mov cx,0ffffh

wa: loop wa
in al,61h
and al,0fch
out 61h, al
dec bx
jnz return
pop cx
pop bx
pop ax
mov sp, bp
pop bp
ret

sound endp
code ends

end

-
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