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WATER LEVEL CONTROL IN TWO CONNECTED PIPE BY COMPUTER
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AbsLract

T'holis progect  doeal Wwil.h Lhe micro  compute
ul e water level. Water level signal 13 Lransmitted
from pressure  transmitter which convert water level to
egulvalent  currenl slgnal. This equivalent current
#ionwl then  converted to a voltage Signal by pass
Lhrough o current Lo voltage converter crrouit (i/v).

This  voltage signal 13 transmitled to computer after

the analog to dilgital conversion. Then the computer
calculate the control signal and transmit it out. This

control  signal is digital signal so  its digital to
Unaloy  conversaon s occured.  Al'ter  thul thé analog
control signal 13 cvonverted to the current coatrol
glunal by using or voltage Co current converter (v/1)
smitit. to the electropneunatic converter in order t. o,

v w""‘f prdb bt !,’. ! e PRAR S d.l oy o LR A PRV S t-h‘ar\‘.\ lS Lh(—.‘



Uslnyg of all compressor to supply air for electropneumg—
tic  vonverter. These 15 only one loop control of the
provess.  There are numerous loop coﬁtrol befnre its
SUCCewed.

Ihe voltuge Lo current inverter and current
Lo wvoltage dnverter aro developed for  the control
Systen. First order osystew nodel 1s represented for
the  water level in Lhe standpipe. Proportional control,
proportivonal pLlus lutegral  control,proportional plus
derivative uuunurul proportivnal  plus  integral plus
derivative control and a simplified internal model
contrul are tmplemented for the systems.

The experimental results Show that PID control
alfe Lie most  exeellance algorithm For Lhe water level

System in practical applications.
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/% use_A D.c ¥/
tinclude <bios.h>
tinclude <¢stdio.h)
tinclude <conio.h)
tinclude <dos.h»
tinclude <(ctype.h
tinclude (stdlib.h>
¥include "speckey.h”
tinclude "textbox.h"
tdefine ENABLE 1
¥define SOFTTRIG 1
. Wdefine TRUE 1
tdefine FALSE 0
tdefine pid1 "p"
tdefine pid2 "PI"
tdefine pid3 "PID"
pain(} /4 AD W/
{ int flag=1,key;
static int CH=10;
"
/¥use-D_ Ak}
float cal,Err,DV, DEEZ,DE,A,B,C,DE1=0,DE2=0,ST=1000,cale;
int B_add = 0x220,START=10,STOP=11,channe1=0,range_h=5,ra;ge-1=-5;
int Hbyte,Lbyte, Hbytel,Lbytel, rangeB=5,rangeL=0;
/%CHANGE#*/
char ceA="y*!1!'n’1i’'Y" VN

float bh1=0.6,h2=0.3;
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floét d=1.000;
/duse_cok/
char ceB="y'i1'Y"ii'n N
float DSP1,D5P2,Pv,Kp=18.6,Ki=0, 217,Kd=1. 15, SUM=0, ROUT=5, POUT;
int n=1,pid=pid3;
/1¥Cny_AD() &/
int A add = 0x220;
int i,HbAD,LbAD,y=8,Gap,chanAD=10,value;
float Vext,RANGE;
/¥use_tinek/
struct time Tnow;
struct tioe Told;
int dTsec;
float DT=0.5,uThund,dThund;
float P=0;
gettine(&Told);
while(flag==TRUE)
{ putchar("\007%); : ' ¥
J¥CHANGE () %/
clrser();
window(5,5,11,70) stextbackground (YELLOW ;textcolor (LIGATGRAY) ;
gotoxy(7,6) seprintf (“Hight1 is xf o\n",h1);
gotoxy(?,%);cprintf("HightZ is 4f p\n",h2);
gotoxy(7,8) scprintf ("Density is %6.4f  Xg/m"3\n",d);
gotoxy(7,9) ;eprintf ("Sanpling Time is %6.4f  ms.\n",ST);

*~

gotoxy(7,10) scprintf("DO YOU WANT TO CHANGE CONSTANT (Y or N)7 ");
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scanf ("%s",%ceh);
if (ceA=="Y' || ceA=="y’)
{
uindou(5,11,15,70);textbackground(YELLOH);textcolor(LIGHTGRAY):
gotoxy(7,12);cprintf ("Change hight1 is C0-0.9 ml__(X§. 4> " h1);
scanf ("%f",&h1); /& HIGHT /
gotoxy(7,13) ;cprintf ("Change hight2 is [0-0.9 nl__<%8.4f) ",h2);
scanf ("%f",&h2); /4 HIGHT /
gotoxy(7,14) ;cprintf("Change density is (%6.4f) ",d);
scanf ("%f",&d); /% DENSITY +/
gotoxy(7,15) scprintf ("Change Sampling Time is [1000-3000 ps.1__(%6.4f> ",8T);
scanf ("%{",&ST); /4 SAMPLING TIME %/
}
if (ceA=="n’ |1 ceA=="N")
{ gotoxy(7,10);cprintf ("TURE®);}
/% STANDART YOLTAGE %/
DSP1=((h1#1.34363364)%d)-4.818796633;
DSP2=( (h2%1. 290690799)%d) -4. 8005306363
clrser(); -
uindou(5,5,12,70);textbackground(YELLOH);textcolor(LIGHTGRAY);
gotoxy(2,6);
cprintf ("DO YOU WANT TO CHANGE SOLUTION METHOD__<%s) (Y or xet,pidrs
scanf ("%s",&ceB);
if (ceB == "y’ It ceB == 'Y’)
{

gotoxy(10,8);cprintf("1. PD");
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gotoxy(10,9) ;cprintf("2. PI™);
gotoxy (10,10) ;eprintf("3. PID");
goboxy (7,11) cprintf ("Choose Method Control (1-5): *);
scanf("%d",&ni;
if (pn==1) /% CHOOSE PROPORTIOMAL-DERIQATIVE CONTROL METHOD &/
{
pid = pidi;
printf(" Kp = #f\n",Kkp);
printf("DO YOU WANT TO CHANGE Kp (Y or N)? *);
scanf ("%s",%ceB) ;

if (ceB=="y’ || ceB=='Y")

printf ("Change constant Ep is <%f>__ *,kp);
scanf ("%f",&Kp);

printf("\n");

}
if (n==2) /% CHOOSE PROPORTIONAL-INTEGRAL CONTROL METHOD %/
{
pid = pid2;
printf("ki = #f s"-1 \n",Ki);
‘printf (DO YOU WANT TO CHANGE Ki,Ep (Y or N)? ™3
scanfl ("$s",4ceB);

if (ceB=="y’ !iceB=='Y")

printf ("Change constant ¥i is <%f>__ *, Ri);



scanf("tf",8Ki);

printf("\n™);

}

if (p==3) /4 THREE-HODE CONTROLLER #/

pid = pid3;

printf("¥d = %f s, Kp = %f, Ki = #f s"-1\n",kd,Xp,Hi);
printf("DO YOU WANT TO CHANGE Xd,Kp,Ki (Y or M)? ™);

scanf ("£s",&ceB);

if (ceB=="y' !! ceB=="Y")

printf("Change constant Ed is <xf)__ ",Kd);
scanf ("4f",4Kd); ‘

printf("\a");

printf("Change constant Xp is (%f>__ ",kp);
scanf ("%f",8Kp);

printf("\n");

printf("Change constant Ei is <%f)__ ",Ki);
scanf ("%f",8K1);

printf("\a");

printf ("choose everything <method is %s) \n",pid);
}

if (ceB == 'n’ !} ceB == "N'y
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printf("Choose method %s \n",pid);
clrser();

texthox(6,7,79,20,1);

SCREEN();
gotoxy(10,21) scprintf ("HIGHT1 = %f , DENSITY = £, h1,d);
gotoxy (10,22) scprintf ("HIGHT2 = *#f , DENSITY = %f",h2,d);

gotoxy (10, 23) scprintf ( "CONTROL METHOD %s",pid);
SCREEN1();
window(8,7,79,20); textbackground(BLUE); textcolor(RED);
do { /4Cov_AD();4/
delay(sT);
if (y > 13) y=2;

J AR INITIALIZE SETTING PCL_812  #dckikidick/
outportb(A_add+11,ENABLE) ; /% enable card ¥/
outportb(A_add+10,CH); /%% MUY scan channel i/
outportb(A add+12,S0FTTRIG); /4 Software trig A/D 4/
do{

HbAD = inportb(A add+5);

}while ((HbAD&0X10) !=0); /%% Check data A/D ready %4/

LbAD = inporth(A_add+4); /% read low byte A/D convert 12ch. %/

/% process analog 12 bit #/

value = IbAD4256+LbAD;
RANGE = rangé_h-range_l;
Vext = (float) (RANGKkvaluel/4095.0+range.1;

gotoxy (20,y) seprintf ("%4.2f", Vext);

gotoxy(3,y)scprintf("¢d",CH-9);
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/duse_tinek/

gettime(&Tnow);

/¥use_cox/

DV = Vext;

if (CH==10)
DE=(DSP1-DV) /RANGE;
cale=(h1-(4,818796633+Vext))/1.34363364;
gotoxy(31,y) seprintf("%4.2f",cale);

if (CH==11)
DE=(DSP2-DV) /RANGE;
cale=(h2-(4.800530638+Vext))/1.290690799;
gotoxy(31,y) seprintf ("%4.2f",cale);

if (p==1) /% CHOOSE PROPORTIONAL CONTROL METHOD &/
{

pid = pidi;

Pv=(Kp4DE) +P;

P=Pv;

}

if (n==2) /% CHOOSE PROPORTI&NAL-INTEGRAL CONTROL- METHOD &/
{

pid = pidz;

SUM=SUM+DE;

Py=K14DTHSUM;

if (n==3) /% THREE-MODE CONTROLLER %/
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pid = pid3;
A=Kp+(Kp*Ei4DT) + (KpxEd/DT);
B=Kp+(2%Ep#Kd/DT) +Ei4DT+Ep;
C=Ep¥kd/DT;
Py=P+(AKDE) - (B¥DE1) + (C¥DE2) ;

P=Pv;

DE2=DE1;

DE1=DE;

}
Told = Tnow;

POUT=Pv4ROUT;

if (Pv < 0) { POUT=0; P=0;}

if (Pv > 1) { POUT=5; P=0;}

if (CH==10)
cale=(4.818796633+Vext)/1.34363364;.
gotoxy (10,3) scprintf("x4.2f",cale);
if (CH==11) .
cale=(4.800530638+Vext)/1.250690799;
gotoxy(10,¥) ;cprintf ("%4.2f",cale);

gotoxy(52,y) scprintf("24.2f",POUT);

gotoxy (65,y++) scprintf ("%d:xd.%d", Tnow.ti_nin, Tnow.ti_sec,Tnow.ti_bund);
iR

/% DIGITAL TO ANALOG %/

cal = 4095/rangeH;

cal = cal&(POUT~rangel);

/K INITIALIZE SETTING PCL_812 #%/
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outporth(B_add+11,ENABLE); /% enable card #/
/4 HUX scan channel %/
if (CH==10)

Hbyte = cal/256;
/¥ Lbyte = cal;¥/
Lbyte %= 256;
if (CH==11)
Hbytel = cal/256;
Lbytel %= 256;
outportb(B_add+4+channel¥2,Lbyte);
outportb(B_add+5+channel#2, Hbyte) ;
outportb(B_add+6+channel#2,Lbytel);
outportb(B.add+7+channel#?2,Hbytel);
CH=CH+1; ‘
if (CR>STOP)
CH=START; _ "
twhile(bioskey(1)== RULL);
if ((key=getch())==0) {
switch(getch()){
case 0x3b : flag = TRUE; break;
case Ox44 : {
textbackground (BLACK) ; textcolor (LIGHTGRAY);
vindow(1,1,80,25); clrscr();
flag = FALSE;
}

default = : break; }
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SCREEN()

{

vindow(1,1,80,25); textbackground(BLACT); textcolor(LIGETGRAY);elrser();
textbox(6,7,79,20,1);

gotoxy(10,1); cprintf("CINPUTI Use scan channel -) 10 Range voltage -) -5 to +5%);
gotoxy(10,2); cprintf(*[OUTPUTT Select channel -) 1 Range Voltage -> 0 to +5%);
gotoxy(10,24); printf("  -quit -1y again *});

textbackground (BLACK); textcolor(LIGHTHAGENTA);

gotoxy(10,24); cpristf(*F10%);

gotoxy(28,24); cprintf(*F1°);

)

SCRERW1()
{
textbackgromd(GRERN) ; texteolor(LIGHTHAGRNTA);

gotoxy(7,3); cprintf("

-

gotoxy(7,4); cprintf(* 8] Inevt ERROR i OUTRUT

gotoxy(7,50; cprintf(® Cit | ' ! VOLTAGE

gotoxy(7,6); cprintf(® } HIGHT(a) ! VOLTAGK ! HIGET(w) ! (%)

} |

.l;

l‘;
l];

l};
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(%) . *»
NAUAUATTATIATINTAY PCL-812
< ¥ ' « W . v < o q . 44: .
(UNUILNRIIONTANRUAE TATINTIINF I L WEIU IR IUNTETUNIS
a9
~ i v ¥ " 9 <
LEEUTUITUASUAIUANTSELUUIEINIUE @B A/D converters and D/A
h ]
converters
REGISTER STRUCTURE AND FORMAT
s 2 . ' da [ < 'S
PCL-812 A196 =T 160ILWUILEAL ATANAARINUTIUANWN-1 81N
A
é . - o N ‘ RN ¢
WNHAS1(I/0 Port) 1Ta8NAIINANNUDDASAUNUILAALATR JAXLADT
‘N

. (.11 ﬁuH
(Register) uaz®Wandua19qtduden

-

LOCATION READ FUNTION WRITE FUNTION
BASE+0 COUNTER O COUNTER 0
‘1 COUNTER 1 COUNTER 1
’2 COUNTER 2 COUNTER 2
43 N/U ‘ COUNTER CONTROL
+4 A/D LOW BYTE CH1 D/A LOWBYTE
'S A/D HIGH BYTE CH1 D/A HIGHBYTE
46 /T LOW BYTE, CHZ D/A LOWBYTE
7 D/1 HIGH BYTE CH2 D/A HIGHBYTE
8 N/U CLEAR INTERRUPT
+9 N/U N/U
-+ £10 N/U MUX SCAN CHANNEL
. 11 N/U : PCL-812 CONTROL:
+12 N/U SOFTWARE A/D TRIG
+13 N/U D/0 LOWBYTE
y14 N/U D/0 HIGHBYTE
+15 N/U |

>

#N/U = not use ; @A1189 BASE =220H (H : Lans1u 16)



A/D DATA REGISTERS
A/D data registers 7§ﬁﬁuhﬂﬂuaﬂtmﬁﬁﬁ BASE +4 , BASE +5
Data Format:
1.A7D Low byte and Channel number
BASE +4 D7 Do D5 Da D3 D2 D1 DO
AD7 AD6 AD5 AD4 AD3 ADZ2 AD1 ADO
2.A/D High byte
BASE +5 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 DRDY AD11 AD10 AD9 ADS8
AD11 - ADO LﬁuﬁagaﬁasuﬂaqﬂﬁnauﬂaaﬂLﬁuaamaa Ta8h ADO i
IuéﬁﬂQM +LSB) AD11 LﬁﬂYUﬁﬁdQﬂ (MSB)
DARY : dala ready signal
D/A OUTPUT REG1STERS
D/A OUTPUT REGISTERS Luiiaiaasd mSu T crite
registers ) 1¥iuniuantasan BASE+4, BASE+S, BASE+6,BASE+7

DATA FORMAT:

BASE+4 B7 < NP5 D=y [y  Daed” D1 ,.°Dh

CH#1 D/A DA7  DA6 DA5 DA4 . DA3 DAZ DAl " Dao
LOW BYTE

BASE+5 D7 D6 D5 D4 D3 D2 D1 DO

CH#1 D/A X X X X DA11 DA10 DA9 DAs8
HIGH BYTE _

BASE+{6 DT\QﬁQG D5 D4 D3 D2 D1 DO

CH#2 D/A DAT D;g DAS...DA4 DA3 DA2 DAl DAO
LOW BYTE

BASE+T D7 D6 D5 D4 D3I D2 D1 DO

CH#2 DsA X X X X DALl DA10 DAY DaS8

HIGH BYTE
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MUX SCAN REGISTERS
. . o ey 4 ., I 0 p v '
MUX SCAN REGISTERS LUHBTALRaTAMTUL Dau TEAILNUIUL DR
4 . & o da & '
Lwadn BASE+10 MUX SCAN REGISTERS tdus3di@asninuan
v -4 o 1 ] < e v
ANHDNABITDINA TNV 1T aIUAAa2CHANNELN L Tt aany
bl

DATA FORMAT:

BASE+10 D7 D& Ds D4 D3 D2 D1 DO
SCAN CHANNEL X X X X CL2 CLZ2 CL1 CLO
CL2 - CLO : Scan channel number

PCL-812 CONTROL REGISTERS

. & e s w < s Mo
PCL-812 CONTROL REGISTERS 1UUIIRLAB5AMMTULDEW TH60umil
.A < 4 a2 g < v a E v - as ] 4
WaaLeTaNn BASE+11 9@t 629620t UNALNUTANANIASUADIIIT1ITNAY
u

UBﬂiﬂLTﬁLSﬂﬂﬁgfﬁNﬂTﬁuﬁﬂﬁ PCL-812

DATA FORMAT:

BASE+11 DY D6 D5 D4 D3 D2 D1 DO
PCL-812 CNTL X X X X X S2 S1 S0
status

wo« LW 7
AU LNAaWY 1nternal trigger (lgldanngutrig)

52=0,51=0,50=1
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