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Blood pressure measurement display on computer

MR. SIRICHAI CHONBORDEECHALERMROONG
MR. SANTI WATTANAPAKORN

ADVISOR

ASSOCIATE PROFESSOR

MANUS SANGWORASILP

ABSTRACT

Today medical instrumentation is important and essential for
nedical uses in the diagnosis and treatment. One other piece of
equipment which measures central arterial pressure is blood
pressure measurement.

This thesis presents the design and developement of direct
blood neasurement from Blood pressure transducgr and Monitoring
by Xitiphol chitsakul.

This thesis demonstrates ptressure transducer that converts
nechanical energy into electrical energy then displays on
compubter monitor.

The instrumentation system consist of five major function
blocks.

. Transducer

Instrument Amp. .

Analog to Digital (A/D)
Interface (serial port RS232-0)

[ T -~ FORNY X SN
. O .

. Support circuit (Auto adjust offset, Isolate graound)
It demonstrates pressure signal, systole, diastole and

mean blood pressure.
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program mypro;

uses
graph,crt;
var
c,cl,c2,c3,c4,ct : integer;
a,d,gl,g2,xl,refer2 : integer;
refere,hrate : integer;
f real;
col,co2,co03,co0d4,cob integer;
cob,co7,co8,c09,co0l0: integer;
ch,chl,ch2,g3 integer;
astole,diastole integer;
flag,e integer;
procedure checkstart;
var .
gd,gm,errorcode : integer;
color : word;
begin
gd := detect;
initgraph(gd,gm,’'’);
errorcode := graphresult;
if errorcode <> grok then
begin
writeln(’graphics error
writeln(’program abortd...
halt(1l);
end;
end;

-

procedure displaydetail;

var
Xy3¥,2,N ¢ integer;
P : string(3];
qQ,r,p2,p3,p5,p6 : string;
color : word;
begin
color := getmaxcolor;
for ¥ := 0 to 150 do
begin
x := 100;
putpixel (x,y,color);
end;
for x := 100 to 640 do
putpixel(x,y,color);
n := 320;
for =z := 0 to 15 do
begin
y = 10%gz;
q ="’ mmHg’ ;
r := ' _9;
n := n-20;
str(n,p);

outtextxy(2,y,p);
outtextxy(2,y,q);
outtextxy(2,y-3,r);

end;
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grapherrormsg(errorcode));
)



p6 := 'MEAN =t

outtextxy(100,160,p2);

outtextxy(350,160,p3);

outtextxy(100,180,p5);

outtextxy(350,180,p6);
end;

procedure displaywave(xl,c:integer):

var
color? : word;
PP : array[101..850]) of integer;
delp : integer;
begin
color2 := getmaxcolor;
delp = ppix1];
if delp = 0 then delp := 1;
putpixel(x1,150-delp,0);
ppix1] := c;
putpixel(x1,150-c,color2);
end;

procedure getmax_getmin{d,cl,xl:integer;var gl,g2,refere
yastole,diastole:integer);

var
X2,y2,x3,v3 (i integer;
mean,x6,y6 3 integer;
rl,p4,p6 : string{3]1;
begin
refere := d;
if gl < refere then gl := refere;
if g2 > refere then g2 := refere;
if ¢l = 10 then
begin
astole := gl;
diastole := g2;
gl := 03
g2 = 300;
end;

if x1 = 640 then
begin

settextstyle(0,0,2);
str(astole,pl);
str(diastole,p4);
for x2 := 205 to 255 do
for y2 := 160 to 180 do putpixel(x2,y2,0);
outtextxy(205,160,p1);
for x3 := 455 to 505 do
for y3 := 160 to 180 do putpixel(x3,y3,0);
outtextxy(455,160,p4);
mean := round((gl+g2%2)/3);
str(mean,pb);
for x6 := 455 to 505 do
for y6 := 180 to 200 do putpixel(x6,y6,0);
outtextxy(455,180,p6);
gl := 0;
g2 := 300;



procedure heartrate(refere,xl:integer;var col,co2,co03,co4,co5,
cob,co07,co8,c09,co0l0,chl,ch2,g3,ch,hrate:integer);
var

x4,v4 : integer;
pb : string{3];
begin
if x1 = 640 then
beg in
hrete = ch;
for x4 := 205 to 255 do

for y4 180 to 200 do putpixel(x4,y4,0);
str(hrate,p6);
outtextxy(205,180,p6);

col := 0;
co2 := 03
co3d := 0;
co4 := 0;
cod := 0;
g3 = 0;
hrate := 0;
end;
if c01<100 then
begin
if g3<refere then g3 := refere;
if g3>=refere then col := col+l;
col := col+il;
end;
if col>=100 then
Begin
if co2<15 then
begin

co2 := co2+l;
if (g3 < 5) or (g3 > 250) then co7 := co7+1;

if co7 > 10 then co2 := 0;
end;
if co2>=15 then
Begin
co? := 0;
if co3<1 then
begin .
if g3>refere then co4 := co4d+l;
if g3<=refere then
begin
chl := co4;
co3 := co3+1;
end;
end;
if co3>=1 then
begin

if g3>refere then cob := cob+1;
if g3<=refere then ch2:= cob+1;
if ¢ch2>=chl then
begin
ch := ch2;
col:= 0;
co2:= 0;



procedure setcom;

var

sts
begin

end;
end;

end;

byte;

port{$3FB]
port[$3F9]
port[$3F8]
port[$3FB]
port[ $3F9]
sts

port{$3FC]

end;

begin{main}
checkstart;

displaydetail;
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if keypressed then

begin
cleardevice;

28 ;

.
*

ort[$3F8];
0A;
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settextstyle(4,1,3);

outtextxy(100,100, 'happy

day



readln;
end;
flag := port[$3FD};
flag := flag and 1;

if keypressed then flag := 1;
end;
e := port{$3F8};
f := 0.01925%e;
if £ > 2.0026 then d := round(((158.74%f)/(3.9256-1)))
else
if £ > 1.386 then d := round(((67.163%f)/(2.817-f))) .
else
if £ > 0.42 then d := round{(((47.8*f)/(2.405-f)))
else

d := round(10%£/0.42);

c := round(d/2);
displaywave(xl,c);
getmax_getmin(d,cl,x1,gl1,82,refere,astole,diastole);
heartrate(refere,xl,col,co2,c03,co4 co5,c06,co7,co8 co9,col0,chl,
ch2,g3,ch,hrate)

until keypressed

readln;
closegraph;
end.
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