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PCL-812PG
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(expandsion slot)

/O ADDRESS WAIT STATE VFI \fRZ \D/RSDVR4[ VRS
|

SE |
CN5(COUNTER) CNS(DPdA ACETGEZ3) Wo W |

AT
A SWL

INT
CLK
EXT

CN4(DIG IN

1(Base 1/0 address): 0x220

JPL (Trigger sorce selection): internal

0 CNI(ANA 110
P8R
A
Fi
INT VREF EXT
b 666 b CN2(ANA 110)

5 (IRQ) JP6 (DRO) JP7 (DACK)

To expandsion slot
PCL-812PG

1
12345678

nmOnm



JP2
JP2 (Input clock selection): internal NT

o

JP3, JP4 (DIA reference source selection): 10V, I % 8 0

JP4
INT VREF EXT
234 567X
JP5 (IRQ level selection): No interupt 00000
JP5 (IRQ)
. 3 x 13 x
JP6, JP7 (DMA chanel selection): No DMA .
0 687
(

1
JP6 (DRQ) JP7 (DAC.

JP8 (D/A internal reference selection): 10'V.
0V. 5V

JP8 | 1
JP9 b|o ol

JP9 (A/D maximum input voltage selection): +/- 5V.

PCL-812PG 5
conector 1(CN1) - Analog input (Single-ended Chanels)
conector 2 (CN2) - Analog output
conector 3 (CN3) - Digital output
conector 4 (CN4) - Digital input

conector 5 (CN5) - counter
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CN1 CN2 16

CN2
A/D at Chanel ; 10

D/A at Chanel :1

ADD
AD1
ADD
ADB
ADU
ADB
DAL
DA2
VREF1
VRE2

B?G‘:tﬁlﬁ@\lmwn—\
Bl BrERKBocoo ~rO

CN 2



PCL-812.EXE:

(Resident Program)

FREES12.EXE :

BAS

812blib  812bobj  812ah.lh

812¢s.lib 812cm.lib 812cc.lib
PAS

812mps.obj  812tpf.obj  812tpn.obj

PCL-812PG

812bas.bin

812cl.lib
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PCL-812.EXE

812CL.LIB

PCL-812PG
pcl812(func,param)
func :
param :

DMA level, IRQ level

param)
func = 3 (Hardware initialization)

2.

param(l] = 0x220 (Base 1/0 address)

202

Base 1/0 address,

pcl812(func,



param[14] =50  (A/D conversion number)
param[15] = OxA (A/D conversion start at chanel 10)
param[16] = OxA (A/D conversion stop at chanel 10)
param[17] =0  (Overall gain code 0: +/-5V)
flinc = 4 (A/D initialization)
pcl812() 1 AD
b func = 5 (perform A/D conversion)
pcl812() data
12
DataBuf = data&OxFFF
DataBuf = ((5-(-5))+DataBuf/4096)+(-5)
DataBuf:
data : 12

4096 : ' 12

((5-(-5)) : A/D input range
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param[ ] = 0x220 (Base 1/0 address)

param[24| = 1 (D/A conversion number)
param[25] =0  (D/A conversion start at chanel 1)
param[26] =0  (D/A conversion stop at chanel 1)

i) data

data = volt out*4096/full scale volt
finie = 12 (D/A initialization)
pcl812() DIA
finie = 13 (N times of D/A conversion)

0cl812() CNL

param

ncl812(3,param); (Finie 3 : Hardware initialization)



4,5
pcl812(4,param); (Func 4 : A/D initialization)
pcl812(5,param); (Func 5 : Perform A/D conversion)
12, 13
ncl812(12,param);  (Func 12 : D/A initialization)
pcl812(13,param);  (Func 13 : D/A output)

1
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Do ' -812
PCL-812PG driver section (pcldrv.c)
void InitPCL812PG(void)
I bH ahzation o f PCL-812PG card
{ * PCLS12PG aod setting
BaseBO address: 0x220
DMAAB Level:X
[RQLevel :X
N tim es ( Xinversion : 50
StertChcoviel: 10
Stop Channel : 10

GainCode :0(Gainxl) *

dat=data;

param[0] =0; P Bocod number il
param(l] =0x220; [*Base 1/0 address 1
param[2] =0x0; I DMA lelel ¥
param[3] =0x0;  /* DMA level ¥
param[4] =0x0;  /* IRQ level :IRQ2 *

param5] =50;  /* Pacerrate = 2M /(50 *100) = 400Hz *
panmi[6] = 100;



207

param[7] =0; * Trigger mode, 0 :pacer trigger ¥
param[8] =0;  /* Nan-cyclic *
paramflO]= FPOFF(dat); f* offset o fAID data bifferA ¥
param[ 11] = FP_SEG(dat); I* SegmentofA/D data bifferA */

param[12]=0;  [*Data bifferB address, f notused, */

param[13] = 0; * mustsetto 0. i
param[14]=50;  /* AID conversion num ber ¥
param[15]= OxA;  /* /4/D conversion start channel bl
param[16]= OxA; /*AID conversion stop channel *
param[17]=0; I* Overall gain code, 0: +/-5V ¥

[* param([18] =FP_OFF(gain_array):
param[19]=FP_SEG(gain_array); */
[* param([45] :Error code
param[46] : Return value 0
param[47] :Returnvalue 1%/
pd812(3, param);  /* Func3 ; Haroware initialization
if(param[45] !=0) {
pmtfOnDRIVER INTTIALIZATION FAILED 1,
printf("YiPness Any Key!");

GRterO)
ewt(l);
}
}
float GetInputAD(void)

II" Getting Analog Signal Input Form the Preeess

{inti;



floatvoltjn; // Reading signal in theform of0-10 Volt
floatnead_in=0.00;

float DataBut;

dat=data,
paramfo] =0, [*Bocnlnumber *
param[[] =0x220; /* Base 1/0 address *
param[2] =0x0;  * DMA level *
param(3] =0x0;  /* DMA level gl
param[4] =0x0; 1 IRQlevel :JR02 !

paramd] =50;  /* Pacerrate =1M /(50 ¥100) =400Hz *
param(6] = 100;

param[7] =0;  /* Trigger mode, 0:pacer trigger i
param[8] =0;  *Nauyclic !
param[ 10]= FP_OFF(0at); /* offset o fA/D data bifferA ¥
param[ 11]=FP_SEG(dat); /* segment o fAD data bifferA ¥
param[12]=0;  /*Data bifferB address, if notused ¥/

param[L3] = 0; I* mustsetto 0, ¥
param[14]=50;  /*AID conversion num ber J
param[15]=0xA; 1= AD conversion steal cheaaiel ¥
parani[16]= OXA, 1= AID conversion step cheaoiel ¥
param[17]=0;  /* Overallgain code, 0 : + -5V ¥

I* param[ 18]=FP_OFF(g3in aray);
param[19] = FP_SEG(g31_array); ¥
I* parairi[45] : Error code
param[46] : Returnvalue 0

param[47] :Returnvalue 1*/



pd812(4, param);  /*Func4 :A/D initialization il
If(param[45] NO) {
dosegraph();exit(0);
priitfo'ViAID INITIALIZATION FAILED 1;
printfoViPressAnyKey!");

(0
edt(l);
}
pd812(5, param);  /* Func5 :Perform A/D conversion */
[¥ M7 sofware data transfer *
if(param[45] NO){
dosegraphO;
pnntf('VIA'DPACER TRIGGER WITH DATATRANSFER FAILED 1)
pfint"ViPress Any Key!"):
(B
ewt(l);
}
for(1=0; i< param[ 14]; H+)
{
DataBuf= data[i] & OxFFF,;
DalaBuf=<(5- (-5)) * DataBuf/ 4096) + (-5);
A
(10-(-10)) :AD npiUranpp (-10V to 10V)
4096  :Fill'scale 12 bitA/D data
DataBiff :A/D inputdata

(10) :A/D inputmuge "-10"V ¥



read in=readin+ DataBuf:

}
voltjn = 2¥(read_(Vparam[14]);

retumvoltjn;
}
void SendOutDA(Uoat vohout)
{ dat=data
param[0]=0; [ Boctd number ¥
param[1]= 0x220; /*Base 1/o address *

mmm:l: FP OFF(dat); /* 0ffset o fD/A output data bifferA
parampi]=FP_SEG(dat); I* SegmentofD /A outputdata bifferA
paramp2]=0; /¥ Output data bifferB address, f not used
paramp3]=0;  /* mustset to 0.
param[24]=L DA conversion number
param25]=0;  /* DJA conversion stall channel
param([26]=0; I* DIA conversion stop channel
[* param[45] : Error code

param[46] : ReturnvalueO

param[47] :Return value 1*/
pd812(12, param); ¥ Func12:D/A initialization
if(param[45] !=0) {

doe”raph0;printl("\007");

printl(" D/A INITIALIZATION FAILED !");

printf("\n Press any key!");

getenC)



}
dataf0]= voh_out*4095/10;

pd812(13, param);  /* Func13: "N'"times of DIA output ¥
if(param(45] 1=0){

dooegraphO;printf("YXIT');

printf(" EVAOUTPUT FAILED 1)

prirtf"Vi Press any key!");

G0

et
}

Global Head Section (ghderh)
!

ffindude<dos.h> /finclude <stdio.n> /finclude <conio.h>
Ifindude <stallib.h> /finclude <graphicsh> /linclude <stringh>
[lirdude <matlih> #inctade<time.h>/finclude<stdarg.h> /finclude <aHoch>
extern pelB12(int, unsigned int *);
IIdefine MANUAL 0 //Adenial tmxle
ldefie AUTO 1 // Automode
IIdefing ON 1 J1 Bnnp/esstreovsfer
[/define OFFO
Ildefing sejimit 100 // Defined scaling factorfill range is 100%
Ildefine see fimit 100
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#definesdu limit 100

float SptValue,

ManValue; //0-100%
float DT = 6;
float se=80,

see = 17,

sdu=38;  //Fuzzy woiabk scalingfactor
irt mode, Il Current mode
int Bumpless, // Bum pless transfer status

MA; Il Transfer status: M anual to Auto
int RESET Status= 0 ;int CHGALG:; // Chcrtge algorithm status
floatpv volt[2]; /¥ PV,SP MV variables ¥/
float sv_volt[2];

floatmv voh[2]; /* *
float ddta_co=0,
ddta sv =0;
PCL812PG U

unsigned intparam(60]; I Iftw o boards installed, needto declare
the second param eter coray ¥/

unsigned int data[60];  /* Conversion data hiffer ¥

unsigned int tar * dap

/* */

dude "flzzyh"
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3 #
Headfile ForF jczy Controller DefiningRule-Base Code & M em bership Functions (fiazy h)

#defineNBO  #defineNM 1 #defineNS 2
#idefineZE3  #definePS4 #definePM5
#definePB6 //define XX 7 Il Define fuzzy  ables code
Il D efinefitzzy rule-bases {|Fe -, [IP, THEN an}

intnole_base_code[75][4] = { {NB>JBJSIBNB}, {NBIMSmXX}, {NBZENBXX}NBPS,NBXX},
NBPBISIBIVE}, {NS;NBNB M), {NSNSNB NS}, {NSZENBNS},
Nspspeps}, {NSPBPIBPM}, {ZENIBNBNS), {ZENSNBNS)
ZEZENBZE}, {ZEPSNBPS}, {ZEPB,NBPS}, {PSpiB"BPS},
PSPISNBPM), {PSZpNBPM}, {PSpSpapB}, {PSPBNBPBY,
PRISIBNBPB}, {PB NS NBXX}, {PBZENBXXY, {PBPSXBXX},
PBPRIVBPB}, {NBPIBTEMB}, {NBNSZEXX}, {NBZF.ZF XX}
NBPSZEXX}, {NBPBZENB}, {NS,NBZENB}, {NSNS.ZF; 1.
NSTHTHNS}, {NSPSZENS}, {NSPBZEPS}, {ZF NBZFNM)
ZBNSZES}, {ZEAEZEZF ), {ZEPSZEPS), {ZF PRZF PV}
PSpIBZENM}, {PSPISZEPS}, {PSZEZEPS}, {PSPSZEPM},
PSPBZEPBY}, {PBPIBZEPBY, {PBpISZEXX}, {PBZF.ZF. XX}
PBPSZpXX}, {PBPBZEPBY, {NBNBPBISIB}, {NBNSPB XX},
NBZEPBXX}, {NBPSPBZX}, {NBPBPBPJB}, {NSpapB,NM},
NSPISPBPJS}, {NSZEPBIVS}, {NSPSPBPS},{NSPBPBPM},
ZENBPBNS}, {ZZNSPB,NS},{ZEZEPBZE}, {ZEPSPBPS},
ZEPBPBPS}, {PSpepBIVB}, {PSNSPBPS), {PSZEPBPS),
PSPSPBPS}, {PSPBPBPM}, {PBPJBPBPB}, {PBXSPBXX],
PBZEPBXX}, {PBPSPBZX},{PBPBPBPB}.);

l et T gt N gt B gt T et B et B oet T gt N gastn N gt R gt N gt NG T s T gt

~ A

intrvuri_mf_if=3; int nLurijTif_then= 1, // Define number of Antecedent A Consecpient



intrum_nies=75; Al Maximum mies aie 75

float input[3]; Il 3 input variables

floatsumofproducts=0; /[ Usedinsystem output calcu lation

floatsum ofarea =0,

H Defining shapes o f membershipfiliation s

float mf_anticjX)irt[2][5][4] = { {/* pointLpoint2point3points ¥
{-11 1.0 -0.70002 }/oNB

-0.750,-02 -0.150-00 }H 2NS

01 00 ,00 ,0.1 } 1mzE

00 ,01500.2 ,0.750 }, Il 4ps

02 05 ,10 ,11 }, /lerB

AError ¥/

{
{
{
{

|
{Apointipoin(2point3points */
{11 -10 07 02 }
{-0.7 -03 -0.25000 },
A Changeofeiror * {#)2 00 00 02 },
{0.0 ,0.250,0.3 ,0.750},
{02 07 10 1.1}

)
h

float mfauxjx)int[3][4] = {ApointIpoint2point3points *
{-11 -10 -0.850-0.3 }, HNB
(09 08 08,09 LI

ALevel ¥/ {0.750,0.850,1.0 , 1100}, nes
)

float rmf_conseqjx>int{7][4] = {/* pointLpoindpoint3point-4 *
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{-1100-10 -1.000-0500}
£-0.750,-0.500,-0.500,-0.250},
£-0400-0.080-0.080,0.0 },
{-0250-0.0 ,00 0250}
 au) {00 ,0.080,0.080,0.350 }
[02500.4 04 0750},
{05 10 10,11},

¥

3R FUZZY LOGIC Controller fuzzy.c)

float MIN(float val Lfloat val2)

Il Min. operator

{ float resul;
if(vall>val2)
lesuh = val2;
dseresult=v 1;

return result:

}
float CtornputeDegreeOfMernbership(float point Lfloat poirrt2 float point3,float point4,float fuzzy_sysjnput)

Il Evaluation o fdegree of membershipfor Input variables.
{ float ddtal ddta2,
vall val2:

float slope1, opé2,



mf data valug;
float DegreeOfFuzz;
ddtal = tuzzy_sysjnput - paint;
ddta2 = point4 - fiizzy sys input;
if(paint] '=point2)
slope1= (1-0y(point2-paint);
dse slopel= 100Q,
if(point3 !=paintd)
shpe2 = (0-Ly(pointd-paint3);
dse slope2=-1000;
val 1= tabs(slope 1*ddta 1)
val2= fabs(slope2*ddita2);
if(ddtal <=0 Iddta2<=0) //if input outside mem bership function
mfdata_value=0; Il thendegree m fisO
else
mf_data_value= MIN(val Lval2);
D"ree_OfFuzz=MIN(1.0,mf data_value); // delect m fvalue based on 1.0
return DegreeOfyFuzz;

}

U Use Center-ofG ravitydefizdfcation
float ComputeAreaQfTrapesoid(float pointl,float point2,float point3,float point4, float strength)
Il Computation of trapesoidal area
{floathase,top;
float computed area,
slopel slope2,

point2_new,paint3_new,



n Correlation Minimum InferenceM ethod is used
If(point1 =point2)
slope1=(1-Oy(point2-point1);
de slopel= 1000.00; HAssign slopel approch to infinity
point2_new= (strength - oyslopel + point;
if(point3 = poirtd)
Slope2 = (0-Ly(point4 - point3);
dseslope2 =-1000,00; /A ssign slopelapproch to -infinity
point3_new=-(0 - strengthyslope2 + paint4;
Il Correlation mtivmum tijference m ethod...
(i(slopel '=0 && slopes 1=0)
{
base= labs(point4-point 2);
top = fabs(point3_new - point2_new);
oorrputed area= strength*(base+-topy2
}
dse computed area=0;

retum computedarea;

}

float Antecedent Operatoi(float fiazzyvaluel, float fij22y value2)
Il Fuzzy Logic O perator. (AND)
{ float AND;
AND=MIN(fuzzy valueZfuzzy value?);
retum AND;

}
float Fuzafiaition(int Rule_No,int Fued Cri ) put_No)
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Fuzzification Unit
{ float pointl,point2,
point3,pointd,
fuzzysystemjnput;
float Fuzzy value;
intmfcode;
if(Fired_Crispinput No<=( _mfjf-2)) {
mf_oode=mle_hase_code[Rule)\fo][Fired_CrispInputNo];
if(mf_code=2) mfcode=1,
dse
if(mf_code=3) mfcode=2;
else
if(mfcode==4) mf_code=3;
else
if(mfcode==6) mfcode=4;
point 1= mfanticjx)irtt(Fired_Crispinput_ No][mf code][0]; 1* Rule decoder */
pemt2*mf anticjx)int[Fired Cn ! put No][mf code][l];/* Rule decoder */
point3 =mf _anticjx)int[Fired Crisplnput_No][mfcode][2];/* Rule decoder *1
point4 = mf_anticjX)int[Fired_Cri")Input_No][rnf code][3];/* Rule decoder *1
}
else if(Fied CrispinputINo=" (numjrifjf-0) {
mfcode=ack beee cockfRule Noj[Hred Crisplnout Nof;
if(mf_cocde=0) mfcode=0;
ke
if(mf_code==3) mfcode= 1

dse
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if(mf_code=6) mfcode=2;

peint 1= mf*auxjx)int[rnf_code][0]; /* Rule decoder */

point2= mfAauxjx)int[mf_code][l]; 1* Rule decoder */

peint3 -mf_auxjx)int[rnfcode][2];/* Rule decoder */

poiitd = mf_aikjx)int[rnf*code][3]; /* Rule decoder

}

£i22_system_input: input[Fired_Crisplnput No; I1'Scan input MS
Fuzzyvalue= ComputeDegreeOflViembership(point Lpoint2,point3,pointd fuzzy_systemjnput);
Hresult is mfjiata value

return Fuzzyvalue;

}
void™es_aggregplion(int RuleNo,float strength)

II' Aggregation ofallfizzy rules
{ float pointl,point2,
point3,pointd,
float defuzz_area,centroid,
centroid L,centroid2,centroid3;
it conseqjxxle;
conseq_code=3;/* there is Lelement of THEN side
if(mle_base_code[Rule_No][conseci_code] !=7)
{
point 1= mf _coaseqjx)int[iule_base_code[Ru]e_ No][conseq_code]][0]; /* mJe(THENSide) decoder *
pdnt2 = mf_conseqjX)int[nj]e_base_code[Riile_No][conseq_code]][1]; /* rule (THENSide) decoder */
point3 = mf_consegjx)int[rule_base_code[RJe_No][conseq_code]][2]; I* rule (THENSide) decoder */
point4 = mf_conseqjx)int[njle_base_code[I"jle_No][conseq_code]][3]; /* rule (THENSIde) decoder *1
defizz_area= ComputeAreaOfTrapesoid(point 1hoint2,poinl3,pointd,strength):



centroidl =2*(point2-pointiy3 +point L
centroid2 = (poirt3-point2y?2 + point?;
eentroicB= point4 - 2*(point4-point3y3 ;
oentroid= ( 0.5* *(point2-pointl)*centroidl +
T*(point3-point2)*centroid2 +
0.5*(1)*(pointd-pointl)*centroid3 )/
(0.5%((point4-point 1)+(point3-point2))* 1);
sum_of products=sum_of products+ defuzz_area*centroid;
}
if(aile_basejx>de[Rule_No][conseq_code] - 7) deflizz area=0;
sumofarea=sum of area+ deflizz area;
}
float DeflzzificationQ
HDefiezification KL
{ float CentaOiGravity,
CenterOfGravity="m_of_pnoductsisum_of area; /* Center of Gravity */
return CentaOfGravity,
}
void ControDerlnputNonralization(float pwolpfloat setpoint_voh)
Il Normalization ofallfizzy inputs
{ float system input(3],
levd;
static float prev_en;
level = pwoh; /1 tnie leacing level (0-10volt)
If(RESETStatus — 1) prev_err= 10
Bstan_input[0] = (setpoint_volt- level), // error-10-10 volt



systern_input[l]=2.1*(systernjnput[0]-prev_eir);  change ofenvr
systeminput[2] =/* pwok */setpoint_volt; // MOvolt
if(system_input[0]>s"0) o
system input{0] = 10; Il Error seating &
if(system_input[0]<-s 10) /I Error Normalization
system input[0] =-  10;
input[0]=(system_input[0]y(s 10); // -1tol
H scatitig CE
if(systemjriput[[]>=sce/10) far CE max. =Sce
system_input] 1]= see/10;
it(System_input]l] <=-sce/10)
system_input] = -see/10; CE Normalization
input] J=(system_input[ Xsce'10): // -ltol
Input[2] = (system_input[2]-5y5; AV Nam atizatiofi
-1tol
prev_err=system_input[0];
}
float ContnoflerOutput(float defuzafied value)
Il Controller output com puting unit
{float delta ctri_signal,
delta ctrl_output,
curroit_ctri_signal;
static float prevctrlsignal;
Ifl(RESETStatus= 1) piw_ctrl_signal=0;
if(Bumpless=" ON && MA= ON)

{

221



222

MA=OFF;
prev_ctrl_agnal=mv_voh[1];
}
Hconvert todelta control output
ddtactrioutput = detizzifiedvalue; // control outout is delta (K)
Heonvert the output Bilie to control signed 0-10 wit
data_ctrl signal - delta_dri_output*(sdu/10);
| soodkoutdeltci-outputsignal
If(deltajctri_signal > sdu/10) delta ctrl signal = sdu/10;
if(ddta Qrl signal < -sdu/10) deltactrljsignal= -sau/10;
airrent_ctri signal=prev_ctri sg + ddta ctrl_signal; // Update new output signal
if(current ctri sigral < 0) currenl_ctri_signal=0; // Limit output signed
if(cuirent_ctrl_signal > 10) currentllrl_signal= 10;  into the range4-20 nid.
prevjctrljagnal = currenl_drl sigrial; II"swap control sigtxd
return currerit_ctri_agnal,
}
float Fuzz}Controller(float pwolflfloal setpoirttvolflint currmode)
II' Fuzzy Logic Irrferencitrg Algorithm.
{ floatcurrent co,
defiizzified value,
int Fired R e_No,
FiredjCrispInput_No,
float Fuzafied v ue,
float Strength;  // Quiput strenghfor each itrfered rule
static float previous_co;
if(Bumpless= ON &&MA="ON) previousco=mv_volt[ I
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switch (currrode)

{
case AUTO:

sv_volt[ 1] = setpoint_volt+ deftasv, delta_sv=0;
if( v_volt] > 10) sv_volt[ 1] = 10;
if(sv_volt] 1] < 0) sv_voh[1]= 0;
setpointvoft = sv_volt[ 1;
ControllerInputNormalization(pwott,setpomt_volt);
« Certmller processing
(sum_of products=0;
sumjDfarea0;}
for(FiredRuleNo=0 Fired R e No<= Jes-1:-H-FiredJ*jle_No)
{
Strength=10;
for (Fired_Crisplnput_No=0,Fired Crispinput No<=numjrifjt-1++FiredjCrispInput_No)
{
Fuzzified value=Fuzzification( Fired R e No,Fued CrispIn[xrt_No);
Strength = Antecedent_Operator(Fuzzified value,Strength);
if(Stiength =" 0) //' reduce computation time
break,

Rules aggjegalion(Fined Rule_No, Strength):
}
if( m_of area=0) defuzzifiedvalue=0;
dse

defizzified value= Defuzzification]);



current_co= ControUerOutput(defiizzified value):
if(current_co> 10) currentX) = 10;
if(current_co<0) current_co= 0;
previousjX)= current_co;
break;  // CaeA
case MANUAL:
currentco = previousco + deltaco;
if(FASTSET) {current 00=mv_vok[1];FASTSET=0;}
if(current_co> 10)current_co= 10;
if(current_co<0) current_co= 0;
previous_co= current_co;
dehaco=0;
break; /I CctseM
} I switch AM

return current_co,

}

Rumning section  (ning)

dude "ghder.h"
tandude "pddrv.c”
ttndude "flzzy.c"

\IRNO
{
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time ttimeOfime,
time2; /I Time count variables.
float copv ¢l yjntitime passed,
mouse_show_cursorO;
Il Controller processing section
MA=QFF; RESET Status = 1, SendOutDA(0.00);
time_passed=0;
do // foreverloop
{  timeO=time(Vy);
timel =timeQ + DT,
pv_duminy=0;
for(F=0"<5;-Hi) {
pvjdummy =pvdummy + GetinputAIX); ~ Get input datafiom process usingPCL-812PGA/D
oaid
dday(200); }
pv_volt[l] = pv_durmTy/5;
if(pv_volt[ 1] > 10) pv_volt[1] = 10
if(pv_vok[ 1] < 0) pv_volt[{]=0;
Il LimitPV valuginto the bounded range
Q0= FuzzyConfroller(pv_vok[ ] sv_vok[ 1],mode); // fuzzy logic controller
mv_vok[l] = co;
SendOutDA(mv_vok[l]); // Sendart control signal to PCL-812PG DIA card
RESET Status=0;
If(time_passed < 10000) time_passed +=DT;
timé2 = time"o};
while (time2< time 1)



226

{
tirme2=tirne(YYy); delay excution time untilcycle time pass trough D Tsec
)
twhile(REISET Status=0); /I centr'd loop
}
Il MAINPROGRAM
voidmainO
{
InitPCL812PGO:; /I PCL812-PGcard initialization
RUNC; /I Runprogram
}
6
* P1D Controller
6 Algorithm

position & velocity diffonetr & measurment
anti-reset windup option & bumpless transfer options are included

float PID(float fKc, float fi, float fTdjfoat currentj3wolt,float setpoint volt,int gor,intcurr_mode)
{
staticfloat BIAS;  // bias vahie (vd1)
float error,current error,
integral, /' PR) parameters
dte
deltajnt,
currenl co; // ament controller pnfprit



satic float previous error,
previous2_error,
previous pv,
previous2_pv,
previousirttegral,
previousco;
switch (curr_mcxie)
{
case AUTO:
sv_vat[ ] = setpointvoh + ddta_sv, dettasv=0;
if(sv_voh[1]> 10) sv_volt[1] = 10;
if(sv_voh[l]< 0)sv_volt[l] = ;
currenterror = (sv_volt[1] - currentjDwolt )
If(RESET _Status= 1)
{
BIAS=0;
previousjDv =0;
previous2_pv=0;
previous_error=0;
previous2_error=0;
previousjntegral =0;
previous_co=0;

}
if( (Bumpless= ON && MA= ON) ICHGALG= ON)

{
MA=OFF; CHGALG = OFF;



previousiov = pv_voit[1];
BIAS=mv_volt[l];
previous2_pv=pv_voh[];
previousintegral =0,
previous_co=mv_voltl];
}
switch ( gor) {
case L
H position diffon eror- with Anti-Reset windup
error = currentjaror,

deltajnt="current_error*DT;

if(ANTI) {
if(previousjco>= 101previous_co<=0)
delta int=0; }

integral= previousjntegral + deltajnt;
ditf = (current error- previouserroryDT;
currentjoo= BIAS+ fKc*(error +integral/fn +Ta*aifl);
if(current_co> 10) current co= 10;
if(curreritco<0) current co=0;
break;
case:
n \elocity diffon error
error = currentjerror-previous_error,
integral = current_error*DT;
ditf = (current_error- 2*previous_error+ previous2_erroryDT:;
current_co = fKc*(error-hntegral/m +ffa*difl) + previousjco;
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if(current_co> 10) current_co= 10
if(current_co<0) current co=0;
break;
cae3:
Hposition diff on measurement with Anti-Reset windup
eiror =current_error,
deltajnt = current_error*DT;
if(AMT) {
if(previousjco>= 101previous co<=0)
deitaint=0 }
integral= previous’integral+ deltajnt;
diff = (cument_pwolt- previous_pv)DT;
curnent_co=BIAS + fKc*(error +integial/ITi +fTa*diff);
if(current_co> 10) currentjx)= 10;
if(cunpent_co<0) aurent co=0,
break;
cased:
n velocity diffon measiffment
eror = pnevious__pv-currait_pwolt;
integ = current_error*DT;
diff = (2*previous_pv-aurentjDwok - previous2_pv)DT;
currerit_co= fKc*(error +integral/tTi +fTo*difl) + previous co;
if(current_co> 10) airrent_co= 10
if(current_co<0) currentco=0;
break;



previous_pv = current_pwolt;

ptevious2_pv = previous_pv,

ptevious_error= current_error,

Previous2_aror= previousjaror,

previousjntegral = integral;

if(cunentjco > 10) current_co= 10;

if(current_co<0) current co= 0

previous CO= currentco;

beak; /| CaseA
case MANUAL:

If(RESET _Status= 1) previous_co=mv_volt[l];

current_co= previous_co+ ddta co;

If(FAST_SET) {currentco= v volt[1];FASTSET=0;}

if(current_co> 10) cunentjco = 10;

if(current_co<0) current_co= 0

previous_co= cunentjco;

delta co=0;

beak; // Oise M

} I Switch AIM

retumn cunentjco;

}
void Gain_Schd_Mode(KC_PRG)
{if(KC_PRG)
{ if(pv_volt[l]<= 10 && pv_volt[l]> 8) Kc=Kc2 + (pv_volt[l]-8)*(Kcl-Kc2y(10-8);
if(pv volt[ <=8 && pv volt[1]>=5) Kc=Kce3 + (pv_volt[ 1]- 6)*(Kc2-Kc3y(8-6);
it(pv_volt[ <=5 && pv_volt[l]> 3) Kc=Ked+ (pv_volt[l]-3)*(Kc3-Kedy(6-3);
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if(pv_voh[1] <=3 && pv voit[1]> 2) Kc=Kcb + (pv_voh[ 1} 2)*(Kod-Kcdy(3-2);
if(pv_volt[l]<=2 && pv_voh[l]>=0) Kc=Kc5;
)i
cp=PID(Kc;Ti,tD,pv_volt[ 1,sv_voh[ 1] ALGOR, mode), /* PID Controller */
mv_volt[l] = co;
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