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

This program was produced by the 

CodeWizardAVR V1.25.3 Standard 

Automatic Program Generator 
© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l. 

http://www.hpinfotech.com 

 

Project : Final Project 

Version :  

Date    : 6/4/2010 
Author  : Irwing Antonio 

Company : Lab Robotik 

Comments:  

 

 

Chip type           : ATmega16 

Program type        : Application 

Clock frequency     : 11.059200 MHz 

Memory model        : Small 

External SRAM size  : 0 

Data Stack size     : 256 
*****************************************************/ 

 

#include <mega16.h> 

#include <delay.h> 

#include <math.h> 

 
 

// Alphanumeric LCD Module functions 

#asm 

   .equ __lcd_port=0x15 ;PORTC 

#endasm 

#include <lcd.h> 

 

// Standard Input/Output functions 

#include <stdio.h> 

 

#define ADC_VREF_TYPE 0x60 
 

// Read the 8 most significant bits 

// of the AD conversion result 

unsigned char read_adc(unsigned char adc_input) 

{ 

ADMUX=adc_input | (ADC_VREF_TYPE & 0xff); 

// Start the AD conversion 

ADCSRA|=0x40; 

// Wait for the AD conversion to complete 

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

ADCSRA|=0x10; 

return ADCH; 
} 

 

// Declare your global variables here 

 

 
//=====buat LCD======= 

char buffer1[8]; 

char buffer2[8]; 

char buffer3[16]; 

 

//====buat posisi===== 

unsigned int t,i; 
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float posisi,DOMposisizero,DOMclose,DOMmedium,DOMfar; 

 

//====buat sudut====== 

unsigned int adc; 
float sudut, DOMnegbig,DOMnegsmall,DOMsudutzero,DOMpossmall,DOMposbig; 

 

//====buat output===== 

float out,outocr,atas,bawah,imp1,imp2,imp3,imp4,imp5,imp6,imp7,imp8,imp9,imp10; 

int output; 

 
 

 

 

//=============================================================================

==================================== 

//                      MULAI 

//=============================================================================

==================================== 

        void fuzzy(void) 

                {    

  
  

 

//=============================================================================

===================================== 

//                   PROGRAM BACA POSISI 

//=============================================================================
===================================== 

       

                 

     

 

        //PORTD.0 digunakan sebagai signal input dan output dari dan ke Sensor Ping 

       mulai:  

      t=1;    

      DDRD.2=1; 

      PORTD.2=1; 

      delay_us(5); 
      PORTD.2=0;   

      DDRD.2=0; 

      PORTD.2=1 ; 

        for(i=0;i<1050;i++)  

        { 

        if(PIND.2==1) 

        goto coun; 

        }  

goto mulai;    

coun:  

        if(PIND.2==0) 

        goto hitung; 
        t=t+1 ; 

        delay_us(1);  

goto coun; 

hitung:        

        posisi=(0.0322*t)-14.8;  //KUSTOMISASI PROGRAM KONVERSI PING         
 

goto bacasudut; 
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//=============================================================================

===================================== 

  //                PROGRAM BACA SUDUT 
  

//=============================================================================

===================================== 

         bacasudut: 

          

         adc=read_adc(0); 
         sudut=(0.74*adc)-83.7 ;    //konversi dari nilai ADC ke sudut dgn range sudut -80 s/d 80 

         goto negbig; 

 

  

//=============================================================================

===================================== 

  //               FUZZIFIKASI SUDUT                                                                                

  

//=============================================================================

===================================== 

      
        //////inisialisasi//////// 

        /* 

        DOMnegbig=0; 

        DOMnegsmall=0; 

        DOMsudutzero=0; 

        DOMpossmall=0; 
        DOMposbig=0; 

        */ 

  ///////////////////NEG_BIG////////////////// 

  negbig: 

        if (sudut<=-30)  

                { 

                DOMnegbig=1; 

                goto negsmall; 

                } 

    

   else if (sudut>-30 && sudut<-15) 
                { 

                DOMnegbig=(-15-sudut)/15; 

                DOMnegbig=fabs(DOMnegbig); 

                goto negsmall;      

                } 

   else if (sudut>=-15)   

                { 

                DOMnegbig=0; 

                goto negsmall; 

                }; 

 

 
         

  ////////////////NEG_SMALL////////////////// 

  negsmall: 

        if (sudut>-30 && sudut<=-10)  

                { 
                DOMnegsmall=(sudut+30)/20; 

                DOMnegsmall=fabs(DOMnegsmall); 

                goto sudutzero; 

                } 

    

   else if (sudut>-10 && sudut<10) 

                { 
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                DOMnegsmall=(10-sudut)/20; 

                DOMnegsmall=fabs(DOMnegsmall);      

                goto sudutzero; 

                } 
   else if (sudut>=10 || sudut <=-30)   

                { 

                DOMnegsmall=0; 

                goto sudutzero; 

                };              

         
         

  ////////////////ZERO/////////////////////// 

  sudutzero: 

        if (sudut>-15 && sudut<=0)  

                { 

                DOMsudutzero=(sudut+15)/15; 

                DOMsudutzero=fabs(DOMsudutzero); 

                goto possmall; 

                } 

    

   else if (sudut>0 && sudut<15) 
                { 

                DOMsudutzero=(15-sudut)/15; 

                DOMsudutzero=fabs(DOMsudutzero);      

                goto possmall; 

                } 

   else if (sudut>=15 || sudut <=-15)   
                { 

                DOMsudutzero=0; 

                goto possmall; 

                }; 

         

         

   ////////////////POS_SMALL/////////////////////// 

   possmall: 

        if (sudut>-10 && sudut<=10)  

                { 

                DOMpossmall=(sudut+10)/20; 
                DOMpossmall=fabs(DOMpossmall); 

                goto posbig; 

                } 

    

   else if (sudut>10 && sudut<30) 

                { 

                DOMpossmall=(30-sudut)/20; 

                DOMpossmall=fabs(DOMpossmall);      

                goto posbig; 

                }       

   else if (sudut>=30 || sudut <=-10)   

                { 
                DOMpossmall=0; 

                goto posbig; 

                }; 

      

      
   //////////////////POS_BIG/////////////////////// 

   posbig: 

         if (sudut>15 && sudut<=30)  

                { 

                DOMposbig=(sudut-15)/15; 

                DOMposbig=fabs(DOMposbig); 

                goto posisizero; 
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                } 

    

   else  if (sudut>30) 

                { 
                DOMposbig=1;      

                goto posisizero; 

                }     

    else if (sudut<=15)   

                { 

                DOMposbig=0; 
                goto posisizero; 

                };     

        

         

 

 

 

//=============================================================================

===================================== 

  //               FUZZIFIKASI POSISI                                                                                

  
//=============================================================================

===================================== 

   

       /////////inisialisasi///////////// 

       /* 

       DOMposisizero=0; 
       DOMclose=0; 

       DOMmedium=0; 

       DOMfar=0;   

       */  

  ///////////////////ZERO//////////////////  

  posisizero: 

        if (posisi<1)  

                { 

                DOMposisizero=(1-posisi)/1; 

                goto close; 

                } 
   

  else if (posisi>=1) 

                { 

                DOMposisizero=0; 

                goto close; 

                }; 

                 

 

         

  ////////////////CLOSE////////////////// 

  close: 

        if (posisi>1 && posisi<=15)  
                { 

                DOMclose=(posisi-5)/10; 

                goto medium; 

                } 

    
   else if (posisi>15 && posisi<30) 

                { 

                DOMclose=(30-sudut)/15;      

                goto medium; 

                } 

                 

    else if (posisi>=30 || posisi<=1) 
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                { 

                DOMclose=0;      

                goto medium; 

                };     
         

  ////////////////MEDIUM////////////////// 

  medium: 

        if (posisi>15 && posisi<=60)  

                { 

                DOMmedium=(posisi-15)/45; 
                goto far; 

                } 

    

   else if (posisi>60 && posisi<120) 

                { 

                DOMmedium=(120-sudut)/60;      

                goto far; 

                } 

    

   else if (posisi>=120 || posisi<=15) 

                { 
                DOMmedium=0;      

                goto far; 

                };  

         

         

   ////////////////FAR////////////////// 
   far: 

        if (posisi>80 && posisi<=160)  

                { 

                DOMfar=(posisi-80)/80; 

                goto rule; 

                } 

    

   else if (posisi>160) 

                { 

                DOMfar=1;      

                goto rule; 
                } 

    

   else if (posisi<=80) 

                { 

                DOMfar=0;      

                goto rule; 

                };                   

      

       

 

 

//=============================================================================
=================================== 

 //                                RULE EVALUATION 

 

//=============================================================================

=================================== 
       

     /*  

        1. IF posisi = far      AND sudut = zero        THEN Tegangan = pos_medium              pos_high  =21 V 

        2. IF posisi = far      AND sudut = neg_small   THEN Tegangan = pos_high                pos_medium=15 V 

        3. IF posisi = far      AND sudut = neg_big     THEN Tegangan = pos_high                pos_low   =12 V 

        4. IF posisi = medium   AND sudut = neg_small   THEN Tegangan = pos_medium              zero      =0 V 
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        5. IF posisi = medium   AND sudut = neg_big     THEN Tegangan = pos_low                 neg_medium=-

10 V 

        6. IF posisi = medium   AND sudut = pos_small   THEN Tegangan = pos_medium 

        7. IF posisi = close    AND sudut = zero        THEN Tegangan = pos_low 
        8. IF posisi = close    AND sudut = neg_small   THEN Tegangan = neg_medium 

        9. IF posisi = close    AND sudut = pos_small   THEN Tegangan = pos_low 

        10. IF posisi = zero    AND sudut = zero        THEN Tegangan = zero 

     */   

      

     ///////////////////////////////IMPLIKASI DENGAN AND/////////////////////////////////////// 
       rule: 

        

        

        

        

       imp1=fmin(DOMfar,DOMsudutzero); 

        

       imp2=fmin(DOMfar,DOMnegsmall); 

        

       imp3=fmin(DOMfar,DOMnegbig); 

        
       imp4=fmin(DOMmedium,DOMnegsmall); 

        

       imp5=fmin(DOMmedium,DOMnegbig); 

        

       imp6=fmin(DOMmedium,DOMpossmall); 

        
       imp7=fmin(DOMclose,DOMsudutzero); 

        

       imp8=fmin(DOMclose,DOMnegsmall); 

        

       imp9=fmin(DOMclose,DOMpossmall); 

        

       imp10=fmin(DOMposisizero,DOMsudutzero); 

        

     ////////////////////////////////AGREGASI OUTPUT///////////////////////////////////////////// 

      

       atas=(imp1*15)+(imp2*21)+(imp3*21)+(imp4*15)+(imp5*12)+(imp6*15)+(imp7*12)+(imp8*(-
10))+(imp9*12)+(imp10*0); 

       bawah=(imp1+imp2+imp3+imp4+imp5+imp6+imp7+imp8+imp9+imp10)   ; 

        

       out=atas/bawah; 

        

        

       if (out>0) 

          { 

           //konfigurasi arah motor maju 

           PORTB.0=1; 

           PORTB.1=0; 

           PORTB.2=1; 
           PORTB.3=0; 

           outocr=115-(5.66*out);  //ubah jadi nilai ocr      

           } 

       else if (out<0) 

           { 
            //konfigurasi motor mundur 

            PORTB.0=0; 

            PORTB.1=1; 

            PORTB.2=0; 

            PORTB.3=1;    

            out=fabs(out); 

            outocr=115-(5.66*out);  //ubah jadi nilai ocr  
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           } 

       else if (out==0) 

           { 

            //konfigurasi motor berhenti 
            PORTB.0=0; 

            PORTB.1=0; 

            PORTB.2=0; 

            PORTB.3=0; 

            }     

       
       output=outocr; //ubah tipe float outocr jadi tipe int output 

        

             

        

       return; 

       } 

 

 

 

 

 
void main(void) 

{ 

// Declare your local variables here 

 

// Input/Output Ports initialization 

// Port A initialization 
// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In Func0=In  

// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T  

PORTA=0x00; 

DDRA=0x00; 

 

// Port B initialization 

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In Func0=In  

// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T  

PORTB=0x00; 

DDRB=0x00; 

 
// Port C initialization 

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In Func0=In  

// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T  

PORTC=0x00; 

DDRC=0x00; 

 

// Port D initialization 

// Func7=In Func6=In Func5=Out Func4=Out Func3=In Func2=In Func1=In Func0=In  

// State7=T State6=T State5=0 State4=0 State3=T State2=T State1=T State0=T  

PORTD=0x00; 

DDRD=0x30; 

 
// Timer/Counter 0 initialization 

// Clock source: System Clock 

// Clock value: Timer 0 Stopped 

// Mode: Normal top=FFh 

// OC0 output: Disconnected 
TCCR0=0x00; 

TCNT0=0x00; 

OCR0=0x00; 

 

// Timer/Counter 1 initialization 

// Clock source: System Clock 

// Clock value: 1382.400 kHz 
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// Mode: Ph. correct PWM top=00FFh 

// OC1A output: Inverted 

// OC1B output: Inverted 

// Noise Canceler: Off 
// Input Capture on Falling Edge 

// Timer 1 Overflow Interrupt: Off 

// Input Capture Interrupt: Off 

// Compare A Match Interrupt: Off 

// Compare B Match Interrupt: Off 

TCCR1A=0xF1; 
TCCR1B=0x02; 

TCNT1H=0x00; 

TCNT1L=0x00; 

ICR1H=0x00; 

ICR1L=0x00; 

OCR1AH=0x00; 

OCR1AL=0x00; 

OCR1BH=0x00; 

OCR1BL=0x00; 

 

// Timer/Counter 2 initialization 
// Clock source: System Clock 

// Clock value: Timer 2 Stopped 

// Mode: Normal top=FFh 

// OC2 output: Disconnected 

ASSR=0x00; 

TCCR2=0x00; 
TCNT2=0x00; 

OCR2=0x00; 

 

// External Interrupt(s) initialization 

// INT0: Off 

// INT1: Off 

// INT2: Off 

MCUCR=0x00; 

MCUCSR=0x00; 

 

// Timer(s)/Counter(s) Interrupt(s) initialization 
TIMSK=0x00; 

 

// USART initialization 

// Communication Parameters: 8 Data, 1 Stop, No Parity 

// USART Receiver: On 

// USART Transmitter: On 

// USART Mode: Asynchronous 

// USART Baud rate: 9600 

UCSRA=0x00; 

UCSRB=0x18; 

UCSRC=0x86; 

UBRRH=0x00; 
UBRRL=0x47; 

 

// Analog Comparator initialization 

// Analog Comparator: Off 

// Analog Comparator Input Capture by Timer/Counter 1: Off 
ACSR=0x80; 

SFIOR=0x00; 

 

// ADC initialization 

// ADC Clock frequency: 691.200 kHz 

// ADC Voltage Reference: AVCC pin 

// ADC Auto Trigger Source: None 
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// Only the 8 most significant bits of 

// the AD conversion result are used 

ADMUX=ADC_VREF_TYPE & 0xff; 

ADCSRA=0x84; 
 

// LCD module initialization 

lcd_init(16); 

  

printf("FINAL PROJECT"); 

putchar(0x0D); 
while (1) 

      { 

      // Place your code here 

       fuzzy(); 

         

        //masukin ke OCR   

        

       OCR1A=output; 

       OCR1B=output; 

         

        lcd_clear(); 
        sprintf(buffer1,"sdt:%2f",sudut); 

        sprintf(buffer2,"pos:%2f",posisi); 

        sprintf(buffer3,"out:%2f",out); 

        printf("sdt:%2f       ",sudut); 

        printf("pos:%2f       ",posisi); 

        printf("out:%2f       ",out); 
        putchar(0x0D); 

        lcd_gotoxy(0,0); 

        lcd_puts(buffer1); 

        lcd_gotoxy(8,0); 

        lcd_puts(buffer2); 

        lcd_gotoxy(0,1); 

        lcd_puts(buffer3); 

        delay_ms(10);           

         

      }; 

}



 

 

 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN C 

DATASHEET 

 

   

Sensor Jarak Ultrasonik ( PING )............................................................... C-1 

 

 

 

 

 

 

 

 

 

 



C-1 

 

 

SENSOR JARAK ULTRASONIK ( PING ) 

 

 

 

 

 

 

 



C-2 

 

 

 

 

 

 

 



C-3 

 

 

 

 

 

 



C-4 

 

 

 



C-5 

 

 

 

 

 

 

 

 



C-6 

 

 

 

 

 

 

 

 

 

 

 


