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#include<18f458.h>
#use delay(clock=40000000)
#fuses H4,NOPROTECT,NOWDT,NOBROWNOUT,NOPUT,NOLVP

#use rs232(baud=9600,xmit=pin_c6,rcv=pin_c7)

//
#define MOTOR 1 PIN Cl1

#define MOTOR 2 PIN C5

#define MINRPM 1 0.1 // percen of main motor rpm less than nref
long const INIT_DUTY 1=1000;

long const INIT DUTY2 =900; //if nref = 1200 INIT DUTY2 = 1000

//

long set_nref(void);

void init_motor(void);

long gets speed(void);

void set_speed ml(char s);

void set_speed m2(char s);

signed long determine_err(long nref);

signed int fuzzy 1(signed long err,signed long errpre );

// function for check volt

float read volt 1();

float read volt 2();

int] get_status(float volt);
void check two_ power();
intl check power ml();

intl check power m2();
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//setup_adc_ports(A_ ANALOG);

//setup_adc(ADC CLOCK INTERNAL);

// config and define for lcd

// As defined in the following structure the pin connection is as follows:
s

// microcotroller Connect to LCD

A S > enable
A S > TW

N > TS

/I DO mmmmmees > D4

// Dl === > D5

/I D2 =mmmmeen > D6

/I D3 =mmmmmen > D7

T
#define lcd_type 2 /1 0=5x7, 1=5x10, 2=2 lines

#define lcd_line_two 0x40 // LCD RAM address for the second line

BYTE const LCD INIT STRING[4] = {0x20 | (Icd_type << 2), Oxc, 1, 6};
// These bytes need to be sent to the LCD
// to start it up.
// for 2 lines lcd: {0x0a,0xc,1,6}
// for 5x10 lcd: {0x06,0xc,1,6}
// for 5x7 led:  {0x20,0xc,1,6}
// The following are used for setting

// the I/O port direction register.

//******************** ICd Command port sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ko ko ko kR ok sk ko kR ke kR kR k kokok ok ok

struct led_command{

char enable:1;
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char read write:1; //rw
char data_command:1; //rs
};struct led command led command port;
#locate lcd_command_port=0x{84 // use port E for controll bit

//

struct lcd_data{
char data:4;
I8
struct lcd_data led_data_port;

#locate lcd_data_port=0xf83 // use port D for data bit

#define COMMANDO 0
#define DATAI 1

//************ "READ / WRITE definition steste st sk sk sk sk sk sk sk sk sk sk ok ok ok ok sk kokokokokokokokokokokokokokokokokokokok

#define WRITEO 0 //write data to lcd

#define READ1 1 //read data from lcd

//************ "E UP/E DOWN deﬁnition st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok kok

#define E DOWN 0
#define E UP 1

//************************ clear LCD st sk st sk sk sk ske sk sk sk sk sk sk sk sk sk sk sk sk sk koskoskokokokokokokoskokokokokokokokokokok

#define clear lcd lcd _send byte(0x1,COMMANDO);//clear lcd display

//*****************************************************************************

char TRISD =0; //d4 - d7 output

//*****************************************************************************

T T

// function for led
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s
void set_tris_led read(void);

void set_tris_lcd_write(void);

char lcd_read byte(void);

void lcd_write_nibble(char temp_wr);

void Icd_send_byte(char data , char data_or_command);
void led_gotoxy( char location, char line);

void led_init(void);

void led_putc( char ¢);

char led_gete( char location, char line);

ﬁ*****************************************************************************

// define for keypad
N*****************************************************************************
#byte PORTB = 0xF81
intl keypressed;
char code[12]={0xe5,0x73,0x75

0x76,0xb3,0xb5

0xb6,0xd3,0xd5

0xd6,0xe3,0xe6};
long data[4];

long dat;

N*****************************************************************************

// function of keypad and EEPROM

N*****************************************************************************

void WRITE LONG_EEPROM(long int n, long data);
long READ LONG_EEPROM(long int n);

void beep(void);

void move_digi(void);

void clear_data(void);

char get_kbd(void);
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//

ﬁ*****************************************************************************

// main function

N*****************************************************************************

//
intl Not _start=1;
#int_rda
void rs232_isr()
{

if(Not_start)

{

Not_start = 0;

getch();

else

Not_start=1;
getch();

reset_cpu();

}

void main()

{

[/ declaration variable

long nref;
signed long err,errch,errpre;
signed int ch_duty;

long dutyl,duty?2;
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int temp;

signed int templ;

intl m1_stoped =0;

intl m2_stoped =0;

intl stoped=0;  //flag for chek stop assisted
intl first one =1;

intl first two = 1;

int] main_power lose =0;
int count;

intl assist command =0;
long n_count;

long count_loop;

int] ready=0;

ﬁ*****************************************************************************

ﬁ*****************************************************************************

enable_interrupts(GLOBAL);
enable interrupts(INT RDA);
//setup_adc_ports(A_ANALOG);
//setup_adc(ADC_CLOCK INTERNAL);
led init();

init_motor();

delay ms(500);

dutyl = INIT DUTYT;

duty2 = INIT DUTY2;
if(!input(PIN_C4)) // stand Alone
{

nref = set_nref(); //input speed reference from keypad

}

else // Connect to Computer



nref = READ LONG_ EEPROM(0);
printf(led_putc,"Nref=%lu rpm",nref);
delay_ms(500);
printf(led_putc,"\nready....");
H
//nref = set_nref(); //input speed reference from keypad
temp=MINRPM _1*nref; // for check to assisted
templ = (-0.1)*(nref); // for check overshoot
errpre = nref; //initial errpre = nref - 0
Not_start =1;
if(input(PIN_C4))
{
while(Not_start){}

H
delay ms(200);

check two power(); //check power supply /////1///1111111111111111]

ml_stoped = check power m1();
set_speed m1(INIT DUTY1);
set_speed m2(INIT DUTY2);
if(!ml_stoped) //not stop main motor
{
main_power_lose = 0;
output_high(MOTOR 1); //enable main motor
output_low(MOTOR 2); //disable assist motor
H
else
{
main_power lose = 1;

}
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while(true)  //non stop loop

if(stoped) //flag test for stop assisted
{
output_low(MOTOR _2); //stop assisted
duty2 = INIT DUTY2;
set_speed m2(INIT _DUTY?2); //reset duty? to initial value
stoped = 0;
H
if(count_loop<1000)
{
ready =0;

count_loop=count_loop+1;

else

ready =1;

printf(led_putc,"\fready.... \n");

ml_stoped = check_power ml1();
if(!m1_stoped)  //not stop main motor
{
main_power lose = 0;
if(first_one)
{
err = determine_err(nref);
delay ms(20);

first_one = 0;
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//printf("err=%ld\n\r",err);

if(err!=0)

ch_duty = fuzzy 1(err,errpre );

else

//ch_duty = 0;
H
/fprintf("ch_duty = %d\n\r",ch_duty);
dutyl = dutyl+ch_duty;
if (dutyl > 1023)
{
dutyl = 1023;
H
//printf("duty 1=%]ld\n\r",duty1);
set_speed ml(dutyl);
//delay ms(20);
errpre = err; // importance
err = determine_err(nref);
delay _ms(20);
if((err>15)&&(err<temp)&&(ready))
{

n_count=n_count+l;

else
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n_count =0;
H
if(n_count==15)

{

assist command =1;

else

assist_command =0;

}
//printf("err=%ld\n\r",err);

else

main_power lose = 1;
H
if(((err>=temp)&&(duty1==1023))||(m1_stoped)||(assist_command))//low power to support
main motor
{
n_count =0;
m2_stoped = check power_m2();
first_two = 1;
first_one =1;
stoped = 1;
while((!(err<temp1))&&(!m2_stoped)||((!m2_stoped)&&(m1_stoped)))
{
m2_stoped = check power m2();
ml_stoped = check power m1();
if((lm1_stoped)&&(main_power lose))
{
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main_power_lose = 0;
break;

}

if(first_two)

{
err = determine_err(nref);
delay _ms(20);
first_two = 0;

}

if(err!=0)

{

ch_duty = fuzzy 1(err,errpre );

else

ch_duty =0;
H
//printf("ch_duty = %d\n\r",ch_duty);
duty2 = duty2+ch_duty;
if(duty2>1023)
{
duty2=1023;
H
//printf("duty2 = %ld\n\r",duty2);
set_speed m2(duty2);
errpre = err; // importance
err = determine_err(nref);

delay ms(20);
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//printf("err=%ld\n\r",err);
} //while(((err<temp1))&&(!m2_stoped))
//printf(""stop assisted\n\r");
} /lend if
}//end while(true)
} // end main

T T

ﬁ*****************************************************************************

[[F=====—==== function for read volt from power suply of main motor =====—=====—=
ﬁ*****************************************************************************
/*float read_volt 1()
{

int digital data;

float voltl;

set_adc_channel(1);

delay us(50);

digital data =read adc();

/Ivoltl = (4.0/51.0)*adcl;

voltl = (4.0*digital data)/(51.0);

//setup_adc( ADC OFF );

return voltl;
1/
N*****************************************************************************

ﬁ*****************************************************************************

/*float read_volt 2()
{
int data2;

float volt2;
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set_adc_channel(2);
delay us(50);
data2 = read adc();
volt2 = (4.0/51.0)*data2;
/Isetup_adc( ADC_OFF );
return volt2;

1/

ﬁ*****************************************************************************

//=======this function for get status power suply to each motor

ﬁ*****************************************************************************

/*intl get_status(float volt)

{
if((volt<=7.0)[|(volt>=18.2))

{

return 1;

else

return 0;
§
1/

N*****************************************************************************

// this function check for enable or disable all motor ==========
N*****************************************************************************
/*void check two_power()
{

intl stop_ ml =0;

intl stop_ m2 =0;

int i;

float volt_1,volt 2;
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volt 1 =read volt 1();
volt 2 =read volt 2();

/1] led_gotoxy(1,2);
printf(led_putc,"v1=%2.1f,v2=%2.1{",volt_1,volt_2);
stop_m1 = get_status(volt_1);
stop_m2 = get_status(volt_2);

//
while((stop_m1)&&(stop m2))
{

output_low(MOTOR _1);

output_low(MOTOR _2);

/led_gotoxy(1,1);

/Nled_pute("Stop m1 & m2");

delay ms(1000);

volt 1 =read volt 1();

volt 2 =read volt 2();

//'lcd_gotoxy(1,2);
/lprintf(lcd_putc,"v1=%2.1f,v2=%2.1{",volt_1,volt 2);
stop_ml = get_status(volt_1);

stop_m2 = get_status(volt_2);

}

N*****************************************************************************

// this function check for enable or disable main motor =========

ﬁ*****************************************************************************

intl check power ml1()

{
intl stop_ ml =0;

int i;
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float volt_1,volt 2;
volt 1 =read volt 1();
/Ivolt_2 =read volt 2();
/led_gotoxy(1,2);
//printf(led_pute,"v1=%2.1f,v2=%2.1{",volt_1,volt 2);
stop_m1 = get_status(volt_1);
//delay _ms(25);
if(stop_m1)
{
output_low(MOTOR _1);
printf(led_putc,"\n\rStop main motor");

return 1;
else
printf(lecd_putc,"\f");

output_high(MOTOR _1);

return 0;

N*****************************************************************************

// this function check for enable or disable assist motor =======

N*****************************************************************************
intl check power m2()

intl stop m2 =0;

int 1;

float volt_1,volt 2;
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/Ivolt_1 =read volt 1();
volt 2 =read volt 2();
/led_gotoxy(1,2);
//printf(led_pute,"v1=%2.1f,v2=%2.1{",volt_1,volt 2);
stop_m2 = get_status(volt_2);
if(stop_m2)
{
output_low(MOTOR _2);
printf(led_putc,"\n\rStop Assist Motor");

return 1;

else

printf(lcd_pute,"\f");
output_high(MOTOR 2);
return 0O;
b
1/
ﬁ*****************************************************************************

//// this function for set speed reference via keybord and storage to EEPROM //

ﬁ*****************************************************************************

void check two_power()
{
while((input(PIN_A1))&&(input(PIN_A2)))
{
led_pute("'Stop m1&m2");
output_low(MOTOR _1);
output_low(MOTOR _2);
delay _ms(1000);



}

intl check power m1()

{
if(input(PIN_A1))

{
output_low(MOTOR _1);

return 1;

else

output_high(MOTOR 1);

return 0;

H
intl check power m2()

{
if(input(PIN_A2))
{
output_low(MOTOR_2);

return 1;

else

output_high(MOTOR 2);

return 0;

}

long set_nref(void)

{
long Nnew,Nold;
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char key_in;

intl press_keys = true;

set_tris_ b(0xEQ);

keypressed = 0;

Nold = READ_LONG_EEPROM(0);
printf(led_putc,"\fOld nref=%Ilu rpm\n",Nold);
delay _ms(6000);

printf(lcd_putc,"\f Enter new nref\n");
printf(led_putc," press # cancle ");
clear data();

while(press_keys)

{

key in = get kbd();
if(key in != OxFF)
{
if(key in <=9)
{
move_digi();

data[3]=key in;

dat = (data[0]*1000)+(data[ 1]*100)+(data[2]*10)+data[3]

//clear_data();
printf(lecd_putc,"\* ok # cancle\n");
printf(lcd_putc,"New nref=%lu rpm",dat);
H
else if(key_in==10)
{
WRITE_LONG_EEPROM(0,dat);
Nnew = READ_LONG_EEPROM(0);

printf(led_putc,"\f....Comleted....\n");
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printf(lcd_putc,"nref=%lu rpm.",Nnew);
delay ms(3000);
clear data();
dat=0;
press_keys = False;

H

else if(key in==11)

{
Nnew = READ LONG EEPROM(0);
printf(led_putc,"\f....Cancled....\n");
delay _ms(3000);
printf(led_putc,"\faref=%Ilu rpm\n",Nold);
delay ms(5000);
clear data();
dat=0;
press_keys = False;

}

H/end if

}//end while

printf(led_putc,"\fready....");

return Nnew;

}

T T

//

function for led

T T

void set_tris_lcd read(){

set_tris_e(0);

set_tris_ d(TRISD | 0x0f);

}

void set_tris_lcd write(){
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set_tris_e(0);
set_tris_d(TRISD & 0xf0);
H

char lcd_read byte(void){

}

//*************** == skeskeskeoskosk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk skoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskosk

char low,high;

set_tris_lcd_read();

lcd_command port.read write = READI;

delay cycles(1);

lcd_command_port.enable = E_UP;
delay cycles(1);

high =lcd_data port.data & 0x0f;
lcd_command_port.enable = E DOWN;

delay cycles(1);

lcd_command_port.enable = E_UP;
delay us(1);

low = lcd_data_port.data & 0xOf;
lcd_command_port.enable = E DOWN;
set_tris_led write();

return( (high << 4) | low);

void lcd_write_nibble(char temp_wr){

//Purpose:

lcd_data port.data = temp_wr;
delay cycles(1);
lcd_command_port.enable = 1;
delay us(2);

lcd command port.enable = 0;
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}

ﬁ*************** sk sk sk s s sfe s s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk kool kol kokokokokokokokokokok

void Icd_send byte(char data , char data_or command) {

led command port.data_ command = COMMANDO;
while ( bit_test(lcd_read byte(),7) ) ;
lcd command port.data command = data_or command;
delay cycles(1);
lcd_command_port.read write = WRITEQO;
delay cycles(1);
lcd_command_port.enable =E DOWN;
lcd_write nibble(data >> 4);
lcd write nibble(data & 0xf);
H

ﬁ************************************************************

void led_gotoxy( char location, char line) {//location 0...

char address;

if(line!=1)
address=40;//was80
else
address=0;
address+=location;

lcd_send byte(0x80jaddress, COMMANDO);

void led_init(void){
//Purpose: initiate the led

//turnning PORTAO=analog, PORTA1-7=digital
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/turnning command pin of lcd to output

set_tris_led write();

//delay 15msec

delay _ms(15);

lcd command port.enable=0;

lcd_command_port.data_command=0;

lcd_command_port.read write=0;

lcd_data port.data=0;

delay ms(2);

lcd_write nibble(0x03);//was 30 ddram address: 1:1bit,line: 1bit,address:4bit

delay ms(10);//more then 4.1msec

led write nibble(0x03);//was 30

delay us(150);//more then 100usec

lcd write nibble(0x03);//was 30

delay us(100);

lcd write nibble(0x02);//was 20

while(bit_test(led_read byte(),7));

led send byte(0x28,COMMANDO);//was 0x28 portd[3:0]=x2 then portd[3:0]=x8

// 4 bit low nibble, ddram address=0 first line

led _send byte(0x0c, COMMANDO);//disp on

clear lcd;
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lcd send byte(0x6,COMMANDO);//entry inc

led gotoxy(1,1);

}

N************************************************************

void led_pute( char ¢) {//this function works good

switch (¢) {
case \f' :lcd send byte(1, COMMANDO); delay ms(2); break; //Clear display

case \n' :lcd gotoxy(1,2); break; //Go to start of second line
case "\b' :lcd send byte(0x10,COMMANDO); break; //Move back one position
default :lcd send byte(c,DATAI); break; //send the actual character

H

}

ﬁ*************** ok ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskokokok

char led_gete( char location, char line) {

char value;

led gotoxy(location,line);

while ( bit_test(lcd read byte(),7) ); // wait until busy flag is low
lcd_command_port.data_command=1;

value = led_read_byte();

lcd command port.data command=0;

return(value);

return 1;

}
T T

s function for keyspad and EEPROM #k stk stk
W T

WRITE _LONG_EEPROM(long int n, long data)
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int 1;
for (i = 0;i<2;i++)

write_eeprom(i + n,*(&data + 1)) ;

long READ LONG_EEPROM(long int n) {

int i;
long data;
for (1 = 0;i<2;i++)
*(&data + i) = read_eeprom(i + n);

return(data);

void beep()
{

int16 p;

for(p=0;p<=20;p++)

{
output_high(PIN_B3);
delay us(500);
output_low(PIN_B3);
delay us(500);

}//end for

}//end function
void move_digi()

{



data[0]=data[1];
data[1]=data[2];
data[2]=data[3];
}//end function
void clear_data()
{
data[0]=0;
data[1]=0;
data[2]=0;
data[3]=0;

char get kbd(void){
char i,k,m,j,a;
k=0xfb;
for(i=0;1<=2;i++)
{
m=k|0xf0;
output_b(m);
j=PORTB;
j=j & 0x10;
delay _ms(10);
if(j!=0xf0)
{
if(~keypressed)
{
keypressed=1;
m=k & 0x7;

J=fm;
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beep();
for(a=0;a<=11;a++)
if(j==code[a])
return(a);
return(0x{Y);
}//end if
return(0x{Y);
} /lend if
k=k>>1;
} //end for
keypressed=0;
return(0xff);
} // end function

T

// this function for config CCP module to PWM

T T
void init_motor(void)
{
setup_ccpl(CCP_PWM _PLUS 3);
//setup_ccp2(CCP_PWM_PLUS 3);
// asm block same as setup_ccp2(CCP_PWM PLUS 3) function
#Hasm
MOVLW 0xB7
ANDWF 0xFB1,F //T3CON not use Timer 3 in pwm2(use Timer 1)
BCF 0xF95.4 //clear TRISD bit 4 register
BCF 0xFS8c.4 //clear LATD bit 4 register
MOVLW 0x3c
MOVWF 0xFBA //move 0x3c to ECCP1CON register(10 bit resolution)
#endasm

setup_timer 2(T2 DIV_BY 16,255,10);
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}
T g

//======= this function for get speed from encoder return speed(RPM) ===========
T T
/*long gets_speed(void)
{
long speed;
setup_timer 1(T1_EXTERNAL SYNC|T1 DIV _BY 1);
set_timer1(0);
delay ms(100);  //change delay
speed=(get_timer1())*10;
return speed;
1/
long gets_speed(void)
{
float freq;
long speed;
long count =0;
setup_timer 1 ( T1 INTERNAL |T1 DIV BY 8);
while(input(PIN_C0))
{
delay us(2);
count = count+1;
if(count>=12500)
{
count =0;
speed = 0;

goto out;
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while(linput(PIN_CO0))
{
delay us(2);
count = count+1;
if(count>=12500)
{
count =0;
speed = 0;

goto out;

H
set_timer1(0);
while(input(PIN_C0))
{
delay us(2);
count = count+1;
if(count>=12500)
{
count =0;
speed = 0;

goto out;

H
speed=get_timerl();
freq =40000000/(64.0*speed);
speed =(long)freq;
out: return speed;

}

T T
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//===========this function for determine error of system speed
T
signed long determine_err(long nref)
{
long n;
signed long err;
n=gets_speed(); // get speed motor from encoder
printf(led_putc,"\f n=%4lu rpm",n);
printf("%4lu\n\r",n);
err=nref-n;
//printf("\n error = %ld\n\r",err);
return err;
H
//
signed int fuzzy 1(signed long err,signed long errpre )
{
signed long errch;
int index1,index2;

signed int output;

signed int data[19][19]={
{-21,-21,-21,-21,-18,-14,-14,-14,-10,-7,-7,-7,-7,-7,-3,0,0,0,0},
{-21,-21,-21,-21,-18,-14,-14,-14,-10,-7,-7,-7,-7,-7,-3,0,0,0,0},
{-21,-21,-21,-21,-18,-14,-14,-14,-10,-7,-7,-7,-7,-7,-3,0,0,0,0},
{-21,-21,-21,-21,-18,-14,-14,-14,-10,-7,-7,-7,-7,-7,-3,0,0,0,0},
{-18,-18,-18,-18,-18,-14,-14,-14,-10,-7,-4,-4,-4,-4,0,3,3,3,3},
{-14,-14,-14,-14,-14,-14,-14,-14,-10,-7,-4,0,0,0,4,7,7,7,7},
{-14,-14,-14,-14,-14,-14,-14,-14,-10,-7,-4,0,0,0,4,7,7,7,7},
{-11,-11,-11,-11,-11,-11,-11,-11,-7,-4,-1,3,3,3,4,7,7,7,7},
{-10,-10,-10,-10,-10,-10,-10,-10,-6,-3,0,4,4,4,4,7,7,7,7},



{_7)_75_73_7)_75_73_7)_75_3303337373737373737’7} b

1-7,-7,-7,-7,-4,0,0,0,4,7,7,7,7,7,11,14,14,14,14},
1-7,-7,-7,-7,-4,0,0,0,4,7,7,7,7,7,11,14,14,14,14},

10,0,0,0,3,7,7,7,7,7,10,14,14,14,18,21,21,21,21},
10,0,0,0,3,7,7,7,7,7,10,14,14,14,18,21,21,21,21},
10,0,0,0,3,7,7,7,7,7,10,14,14,14,18,21,21,21,21},
10,0,0,0,3,7,7,7,7,7,10,14,14,14,18,21,21,21,21}

1-7,-7,-1,-1,-4,-4,-4,-4,0,3,3,7,7,7,10,10,10,10,10},

1-7,-7,-7,-7,-4,-3,-3,-3,1,4,4,7,7,7,11,11,11,11,11},

1-3,-3,-3,-3,0,4,4,4,4,7,10,11,11,11,15,18,18,18,18},
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errch=err-errpre;

// quantize error for discreate value

/"

if(err>=340)

else if((err>=300)&&(err<340))
else if((err>=260)&&(err<300))
else if((err>=220)&&(err<260))
else if((err>=180)&&(err<220))
else if((err>=140)&&(err<180))
else if((err>=100)&&(err<140))
else if((err>=60)&&(err<100))
else if((err>=20)& & (err<60))
else if((err>=-20)& & (err<20))
else if((err>=-60)& &(err<-20))
else if((err>=-100)& & (err<-60))

err=9;
err=§;
err=7;
err=0;
err=5;
err=4;
err=3;
err=2;
err=1;
err=0;
err=-1;

err=-2;



else if((err>=-140)&&(err<-100)) err=-3;
else if((err>=-180)&&(err<-140)) err=-4;
else if((err>=-220)&&(err<-180)) err=-5;
else if((err>=-260)&&(err<-220)) err=-6;
else if((err>=-300)&&(err<-260)) err=-7;
else if((err>=-340)&&(err<-300)) err=-3;
else err=-9;

//quantize change of error for discreate value

if(errch>=180) errch=9;
else if((errch>=160)&&(errch<180)) errch=8;
else if((errch>=140)& & (errch<160)) errch=7;
else if((errch>=120)& & (errch<140)) errch=6;
else if((errch>=100)&&(errch<120)) errch=5;
else if((errch>=80)&&(errch<100)) errch=4;
else if((errch>=60)&&(errch<g80)) errch=3;
else if((errch>=40)&&(errch<60)) errch=2;
else if((errch>=20)&&(errch<40)) errch=1;
else if((errch>=-20)&&(errch<20)) errch=0;
else if((errch>=-40)& & (errch<-20)) errch=-1;
else if((errch>=-60)&&(errch<-40)) errch=-2;
else if((errch>=-80)&&(errch<-60)) errch=-3;
else if((errch>=-100)&&(errch<-80)) errch=-4;
else if((errch>=-120)&&(errch<-100)) errch=-5;
else if((errch>=-140)&&(errch<-120)) errch=-6;
else if((errch>=-160)&&(errch<-140)) errch=-7;
else if((errch>=-180)& &(errch<-160)) errch=-8;
else errch=-9;

index1=err+9;
index2=errch+9;

output=data[index1][index2]; //lookup table
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return output;

} // end fuzzy 1 function
//

void set_speed_m1(char s)

{
set pwml_duty(s);

;
/I

void set_speed m2(char s)

{
set pwm2_duty(s);

//
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