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

Project : Magnetic Levitation 

Date    : 7/18/2012 

Author  : No Name 

 

Chip type               : ATmega8 

AVR Core Clock frequency: 16.000000 MHz 

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

 

//#define _mega88     // chip ATmega88 

                    // configure chip 

 

#ifdef _mega88 

#include <mega88.h> 

#else 

#include <mega8.h> 

#endif 

 

#include <delay.h> 

#include <stdio.h> 

 

#define ADC_VREF_TYPE 0x40 

 

// Read the AD conversion result 

#pragma used+ 

unsigned int read_adc(unsigned char adc_input) 

{ 

ADMUX=adc_input | (ADC_VREF_TYPE & 0xff); 

// Delay needed for the stabilization of the ADC input voltage 
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delay_us(10); 

// Start the AD conversion 

ADCSRA|=0x40; 

// Wait for the AD conversion to complete 

while ((ADCSRA & 0x10)==0); 

ADCSRA|=0x10; 

return ADCW; 

} 

#pragma used- 

 

#include <manipulator.c> 

#include <display.c> 

 

#define pot1        3 

#define pot2        4 

#define hall        5 

#define SW          PINC.0 

 

#define get_state   0 

#define run         1 

#define set_SP      2 

#define set_PD      3 

#define kalibrasi   4 

 

#pragma used+ 

eeprom signed int Emin_flux,Emax_flux; 

eeprom signed int Ecenter,Erange; 

eeprom signed int Eambiant[128]; 

signed int ambiant[128],amb; 
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signed int min_flux,max_flux; 

signed int center,range; 

signed int raw_flux; 

unsigned int led_map,index; 

unsigned char state; 

unsigned char count,i; 

unsigned char justifunction,point_type; 

#pragma used- 

 

#define _P  0 

#define _D  1 

#define _L  2 

#define _M  3 

#define _S  4 

 

#define Pscale  0.002 

#define Dscale  0.1 

#define Psmoot  0.6 

#define Dsmoot  0.4 

 

#define windupI 20.0 

 

#pragma used+ 

//float error,last_error; 

float error,error2; 

float set,ref,vel,duty,out; 

float D_smt,abs_ofset; 

eeprom signed int Econtroller_const[5]; 

eeprom float Eofset; 
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float controller_const[5],ofset; 

#pragma used- 

 

void set_coil(unsigned char PWM) 

{ 

#ifdef _mega88 

OCR2A = PWM; 

#else 

OCR2 = PWM; 

#endif 

} 

 

void main(void) 

{ 

#ifdef _mega88 

// Crystal Oscillator division factor: 1 

#pragma optsize- 

CLKPR=0x80; 

CLKPR=0x00; 

#ifdef _OPTIMIZE_SIZE_ 

#pragma optsize+ 

#endif 

#endif 

 

// Input/Output Ports initialization 

// Port B initialization 

// 5=0 4=0 3=0 2=0 1=0 0=0  

DDRB=0x3F; 
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// Port C initialization 

// 6=P 5=T 4=T 3=T 2=0 1=P 0=P  

PORTC=0x43; 

DDRC=0x04; 

 

// Port D initialization 

// 7=0 6=0 5=0 4=0 3=0 2=0 1=0 0=P  

PORTD=0x01; 

DDRD=0xFE; 

 

// Clock value: 250.000 kHz 

// Mode: Phase correct PWM top=0xFF 

ASSR=0x00; 

#ifdef _mega88 

TCCR2A=0x81; 

TCCR2B=0x04; 

#else 

TCCR2=0x64;     // Clock value: 250.000 kHz 

#endif 

 

// Analog Comparator: Off 

ACSR=0x80; 

#ifdef _mega88 

ADCSRB=0x00; 

DIDR1=0x00; 

#else 

SFIOR=0x00; 

#endif 
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// ADC Clock frequency: 1000.000 kHz 

// ADC Voltage Reference: AVCC pin 

#ifdef _mega88 

DIDR0=0x00; 

#endif 

ADMUX=ADC_VREF_TYPE & 0xff; 

ADCSRA=0x84; 

 

 

for(i=0;i<5;i++)    { 

    for(count=6;count<12;count++)    { 

        led_map = (get_map(count,1,1,1) & get_map(count,1,0,1)); 

        set_led(led_map); 

        delay_ms(50); 

        } 

    } 

while(SW)  delay_ms(10); 

 

count = 0; 

while(state==get_state)             //------------------------>>> tekan singkat --> runing 

    {                               //------------------------>>> tekan lama 50% --> set_PD,    100% 

--> kalibrasi 

    delay_ms(25); 

    if(count<105)   count++; 

    set_led(get_map(count,10,1,0)); 

    if(SW)  { 

        if((count>50)&(count<100))  {state = set_PD;    for(i=0;i<3;i++)    

{set_led(0x1F);     delay_ms(200); set_led(0x3FF); delay_ms(200);}} 
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            else                    {state = run;       for(i=0;i<3;i++)    {set_led(0);        

delay_ms(200); set_led(0x3FF); delay_ms(200);}} 

        } 

    if(count>=100)  {for(i=0;i<3;i++)    {set_led(0x3E0);    delay_ms(200); 

set_led(0x3FF); delay_ms(200);}     state = kalibrasi;} 

    } 

while(!SW)  delay_ms(10); 

count = 0; 

i = 0; 

 

while(state==kalibrasi) 

    { 

    delay_ms(10); 

    raw_flux = read_adc(hall); 

    center = read_adc(pot1); 

    range = read_adc(pot2); 

    min_flux = limit(0,(center - (range/2)),1023); 

    max_flux = limit(0,(center + (range/2)),1023); 

     

    led_map = 

interpolasi(0,11,min_flux,max_flux,limit(min_flux,raw_flux,max_flux)); 

    set_led(get_map(led_map,1,1,0)); 

     

    if(!SW) { 

        if(count<100)   {           //-------------------------->>> tekan lama  simpan zoom 

                count++; 

                set_led(get_map(count,10,1,0)); 

                } 

            else        { 
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                Ecenter = center; 

                Erange = range; 

                state = set_SP; 

                for(i=0;i<3;i++)    { 

                    set_led(0); delay_ms(200); set_led(0x3FF); delay_ms(200); 

                    if(i==3)    { 

                        set_coil(0); 

                        Eambiant[0] = raw_flux; 

                        } 

                    } 

                } 

        } 

    else if(count>0)    {           //-------------------------->>> tekan singkat 

            state = set_SP; 

            count = 0; 

            } 

    } 

while(!SW)  delay_ms(10); 

count = 0; 

i = 0; 

 

center = Ecenter; 

range = Erange; 

min_flux = limit(0,(center - (range/2)),1023); 

max_flux = limit(0,(center + (range/2)),1023); 

 

while(state==set_SP) 

    { 

    delay_ms(10); 
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    raw_flux = read_adc(hall); 

    index = read_adc(pot1)/350; 

    led_map = 

interpolasi(0,11,min_flux,max_flux,limit(min_flux,raw_flux,max_flux)); 

    set_led(get_map(led_map,1,1,1)); 

    if(!SW) { 

        if(count<120)   {           //-------------------------->>> tekan lama masuk set_PD 

                count++; 

                if(count>20)    set_led(get_map(count-20,10,1,0)); 

                } 

        else if(count>=120) { 

                state = set_PD; 

                for(i=0;i<=128;i++)    { 

                    set_coil(limit(0,(signed int)i*2,255)); 

                    led_map = interpolasi(0,10,1,128,i); 

                    set_led(get_map(led_map,1,1,1)); 

                    delay_ms(10); 

                    set_led(0x3FF); delay_ms(10); 

                    Eambiant[i] = raw_flux; 

                    } 

                 

                set_coil(0); 

                } 

        } 

    else if(count>0)    {           //-------------------------->>> tekan singkat 

        if(index==2)        { 

            Econtroller_const[_L] = raw_flux; 

            for(i=0;i<3;i++)    {set_led(0x3F);     delay_ms(200); set_led(0x3FF);  

delay_ms(200);}     //-->> batas bawah 
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            } 

        else if(index==1)   { 

            Econtroller_const[_S] = raw_flux; 

            for(i=0;i<3;i++)    {set_led(0x387);    delay_ms(200); set_led(0x3FF); 

delay_ms(200);}      //-->> center point 

            } 

        else if(index==0)   { 

            Econtroller_const[_M] = raw_flux; 

            for(i=0;i<3;i++)    {set_led(0x3F0);    delay_ms(200); set_led(0x3FF); 

delay_ms(200);}      //-->> atas point 

            } 

        count = 0; 

        } 

    } 

while(!SW)  delay_ms(10); 

count = 0; 

i = 0; 

 

//--------------------------------------------------------->>>>>> inisialisasi konstanta 

 

// copy eeprom 

for(i=0;i<128;i++)   ambiant[i] = Eambiant[i]; 

controller_const[_P] = (float)Econtroller_const[_P]*Pscale; 

controller_const[_D] = (float)Econtroller_const[_D]*Dscale; 

controller_const[_L] = (float)Econtroller_const[_L]; 

controller_const[_S] = (float)Econtroller_const[_S]; 

controller_const[_M] = (float)Econtroller_const[_M]; 

ofset = Eofset; 

center = Ecenter; 
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range = Erange; 

min_flux = limit(0,(center - (range/2)),1023); 

max_flux = limit(0,(center + (range/2)),1023); 

 

point_type = (state==run) ? 1 : 0; 

i=0;    count=0; 

duty = 0; 

set_coil(0); 

 

abs_ofset = (controller_const[_M] - controller_const[_L])/2; 

//--------------------------------------------------------->>>>>>> main loop 

while (1) 

      { 

        if(state==set_PD)   {                       //--------->>> tuning konstanta PD 

            controller_const[_P] = 

LPF_smoot((float)read_adc(pot1)*Pscale,controller_const[_P],0.5); 

            controller_const[_D] = 

LPF_smoot((float)read_adc(pot2)*Dscale,controller_const[_D],0.5); 

            if(!SW)     { 

                if(count<100)   count++; 

                    else        {                   //--------->> tekan lama untuk menyimpan 

                        Econtroller_const[_P] = (signed int)(controller_const[_P]/Pscale); 

                        Econtroller_const[_D] = (signed int)(controller_const[_D]/Dscale); 

                        state = run; 

                        point_type = 1; 

                        } 

                } 

            ofset = 0; 

            } 
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        else if(state==set_SP)  { 

                if(read_adc(pot2)>800)      ofset = LPF_smoot(interpolasiF(-

abs_ofset,abs_ofset,0,1024,(float)read_adc(pot1)),ofset,0.2); 

                else if(read_adc(pot2)<200) {if(!SW) {Eofset = ofset;   state = run;    

point_type = 1;}} 

                    else                    {if(!SW) {ofset = Eofset;   state = run;    point_type = 

1;}} 

                } 

            else    { 

                if((!SW)&(read_adc(pot2)>800))  {state = set_SP;    point_type = 2;} 

                } 

         

        amb = ambiant[(unsigned char)(duty/2)] - ambiant[0]; 

        raw_flux = LPF_smoot((float)read_adc(hall),raw_flux,Psmoot); 

        ref  = raw_flux - amb; 

        set = LPF_smoot(controller_const[_S]+ofset,set,0.1); 

        error = (set-ref); 

        vel = LPF_smoot(error - error2,vel,Dsmoot); 

        error2 = error; 

         

        duty = 0; 

        if(ref<=controller_const[_M])      { 

                if(raw_flux>=controller_const[_L])  duty = controller_const[_P]*error + 

controller_const[_D]*vel; 

                duty = limitF(0,duty,255); 

                } 

            else    { 

                duty = 0; 

                } 
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#pragma used+ 

signed int limit(signed int bawah,signed int nilai,signed int atas) 

{ 

if(nilai<bawah)     nilai=bawah; 

else if(nilai>atas) nilai=atas; 

return nilai; 

} 

float limitF(float bawah,float nilai,float atas) 

{ 

if(nilai<bawah)     nilai=bawah; 

else if(nilai>atas) nilai=atas; 

return nilai; 

} 

#pragma used- 

 

#pragma used+ 

float interpolasiF(float min,float max,float atas,float bawah,float nilai) 

{ 

float data; 

data = (nilai - bawah) * (max - min); 

data /= (atas - bawah); 

data += min; 

return data; 

} 

signed int interpolasi(signed int min,signed int max,signed int bawah,signed int 

atas,signed int nilai) 

{ 

//signed long int data; 

//data = (signed long int)(nilai - bawah) * (max - min); 
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//data /= (atas - bawah); 

//data += min; 

//return (signed int)data; 

return (signed 

int)interpolasiF((float)min,(float)max,(float)atas,(float)bawah,(float)nilai); 

} 

#pragma used- 

 

///******************** simple Low Pass Filter *****************/// 

#pragma used+ 

float LPF_smoot(float curent_data,float prev_data,float smoot) 

{ 

float filtered_data; 

if(smoot<=0.0)      filtered_data = prev_data; 

else if(smoot<1.0)  filtered_data = (smoot*curent_data) + ((1-

smoot)*prev_data); 

    else            filtered_data = curent_data; 

return filtered_data; 

} 

#pragma used- 

 

 

 

 

 

 

 

 

 



77 

 

#pragma used+ 

unsigned int get_map(unsigned int value,unsigned int div,char justify,char 

point) 

{ 

unsigned char swapt = value/div; 

unsigned int map_out; 

if(point==0)    { 

        if(justify==1)  return 0x03FF >> swapt; 

            else        return 0x03FF << swapt; 

        } 

    else        { 

        if(justify==1)  map_out = (0x0400 >> swapt); 

            else        map_out = (0x0001 << swapt) >> 1; 

        if(point==1)    return ~map_out; 

            else        return map_out; 

        } 

} 

#pragma used- 

#pragma used+ 

void set_led(unsigned int led_out) 

{ 

unsigned char port_buferC; 

unsigned char port_buferD; 

unsigned char port_buferB; 

port_buferC = (led_out << 2) & 0x04; 

port_buferD = (led_out << 1) & 0xFC; 

port_buferB = (led_out >> 7) & 0x07; 

PORTC = (PORTC & 0xFB) | port_buferC; 

PORTD = (PORTD & 0x03) | port_buferD; 
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PORTB = (PORTB & 0xF8) | port_buferB; 

} 

#pragma used- 


