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LAMPIRAN A 

 

#include <mega.8535> 

#include <delay.h> 

#include <stdlib.h> 

 

#include <math.h> 

 

#define sigout  PORTB.0 

#define sigin   PINB.0 

#define dirsig  DDRB.0  

 

#define sensor_tutup PINB.1 

#define sensor_buka PINB.2 

 

 

// Alphanumeric LCD Module functions 

//#asm 

//   .equ __lcd_port=0x15 ;PORTC 

//#endasm 

//#include <lcd.h> 

 

// Standard Input/Output functions 

#include <stdio.h>    

          

 

void ambil_data(); 

 

void fuzzy();      

 

void rule_base();  

 

 

int 

g_err,g_d_err,mf_err1,mf_err2,mf_d_err1,mf_d_err2,s,s1,s2,s3,s4,data_timer,tinggi,d

ataping,sp; 

 

unsigned char y1[6],y2[6],cpot[4],cco[4],clevel[5],csp[5];   

 

 

float grade_err1,grade_err2,grade_d_err1,grade_d_err2, d_err,data_PWM; 

 

float level,err,e0,e1,output_fuzzy,co, ftotal,f1,f2,f3,f4;  
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// Timer 1 overflow interrupt service routine 

interrupt [TIM1_OVF] void timer1_ovf_isr(void) 

{ 

// Place your code here       

data_timer=0; 

 

} 

 

 

void main(void) 

{ 

 

PORTA=0b00001111; 

DDRA=0x00; 

 

 

PORTB=0b00000110; 

DDRB=0x00; 

 

 

PORTC=0x00; 

DDRC=0x00; 

 

 

PORTD=0x00; 

DDRD=0x8C; 

 

// 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: 172.800 kHz 

// Mode: Normal top=FFFFh 

// OC1A output: Discon. 

// OC1B output: Discon. 

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

// Timer 1 Overflow Interrupt: On 

// Input Capture Interrupt: Off 

// Compare A Match Interrupt: Off 

// Compare B Match Interrupt: Off 

TCCR1A=0x00; 

TCCR1B=0x43; 

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: 11059.200 kHz 

// Mode: Fast PWM top=FFh 

// OC2 output: Non-Inverted PWM 

ASSR=0x00; 

TCCR2=0x69; 

TCNT2=0x00; 

OCR2=0x00; 

 

 

 

// Timer(s)/Counter(s) Interrupt(s) initialization 

TIMSK=0x04; 

 

// 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; 
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// Global enable interrupts 

#asm("sei") 

 

sp=0; 

tinggi=37; 

 

while (1) 

      {  

      if(PINA.0==0){sp=5;} 

      if(PINA.1==0) {sp=10;}       

      if(PINA.2==0){sp=15;} 

      if(PINA.3==0) {sp=20;} 

       

        

       

      ambil_data(); 

      level=tinggi-dataping; 

      fuzzy(); 

      if(level>=sp){co=0;} 

         

         

               

if(level>=sp && sensor_tutup==1) 

{ 

        OCR2=255;       //tutup 

        PORTD.2=1;    

        PORTD.3=0;      

} 

else if(level<sp && sensor_buka==1) 

{ 

        data_PWM=co;   

        OCR2=data_PWM;    //buka                        

        PORTD.2=0;    

        PORTD.3=1;         

       

} 

else 

{ 

        OCR2=0; 

        PORTD.2=0;    

        PORTD.3=0;    

}         
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           }; 

} 

void ambil_data() 

{ 

dirsig=1; 

sigout=1; 

delay_us(10); 

sigout=0; 

 

dirsig=0; 

sigout=1; 

 

while(sigin==0); 

TCNT1=0; 

data_timer=0; 

 

 

while(sigin==1); 

data_timer=TCNT1;    

dataping=data_timer/10; 

delay_ms(300); 

} 

 

void fuzzy() 

{ 

e1=sp-level; 

err=e1; 

d_err=e1-e0; 

e0=e1; 

//penentuan derajat keanggotaan err     

 

if(err<=0) 

{ 

grade_err1=1; 

mf_err1=0;      //Z 

grade_err2=0; 

mf_err2=1;      //PK 

} 

 

if(err>0 && err<=3) 

{ 

grade_err1=1-(err/3); 

mf_err1=0;      //Z 
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grade_err2=(err/3); 

mf_err2=1;      //PK 

} 

 

if(err>3 && err<=6) 

{ 

grade_err1=1-(err-3)/3; 

mf_err1=1;      //PK 

grade_err2=(err-3)/3; 

mf_err2=2;      //PS 

}             

 

if(err>6 && err<=9) 

{ 

grade_err1=1-(err-6)/3; 

mf_err1=2;      //PS 

grade_err2=(err-6)/3; 

mf_err2=3;      //PB 

}             

 

if(err>9) 

{ 

grade_err1=0; 

mf_err1=2;      //PS 

grade_err2=1; 

mf_err2=3;      //PB 

}             

 

 

//derajat keanggotaan d_err   

 

if(d_err<=-2) 

{ 

grade_d_err1=1; 

mf_d_err1=0;    //NB 

grade_d_err2=0; 

mf_d_err2=1;    //N 

} 

 

if(d_err>-2 && d_err<=-1) 

{ 

grade_d_err1=1-(d_err+2); 

mf_d_err1=0;    //NB 
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grade_d_err2=(d_err+2); 

mf_d_err2=1;    //N 

} 

 

if(d_err>-1 && d_err<=0) 

{ 

grade_d_err1=1-(d_err+1); 

mf_d_err1=1;    //N 

grade_d_err2=(d_err+1); 

mf_d_err2=2;    //Z 

}             

 

if(d_err>0 && d_err<=1) 

{ 

grade_d_err1=1-d_err; 

mf_d_err1=2;    //Z 

grade_d_err2=d_err; 

mf_d_err2=3;    //P 

}             

 

if(d_err>1 && d_err<=2) 

{ 

grade_d_err1=1-(d_err-1); 

mf_d_err1=3;    //P 

grade_d_err2=d_err-1; 

mf_d_err2=4;    //PB 

}             

 

if(d_err>2) 

{ 

grade_d_err1=0; 

mf_d_err1=3;    //P 

grade_d_err2=1; 

mf_d_err2=4;    //PB 

} 

 

//rule 

g_err=mf_err1; 

g_d_err=mf_d_err1; 

rule_base(); 

s1=s; 

 

g_err=mf_err1; 
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g_d_err=mf_d_err2; 

rule_base(); 

s2=s; 

 

g_err=mf_err2; 

g_d_err=mf_d_err1; 

rule_base(); 

s3=s; 

 

g_err=mf_err2; 

g_d_err=mf_d_err2; 

rule_base(); 

s4=s; 

 

 

                                

//pengambilan keputusan 

//basis aturan 

f1=min(grade_err1,grade_d_err1); 

f2=min(grade_err1,grade_d_err2); 

f3=min(grade_err2,grade_d_err1); 

f4=min(grade_err2,grade_d_err2);    

 

ftotal=f1+f2+f3+f4;     

output_fuzzy=((f1*s1)+(f2*s2)+(f3*s3)+(f4*s4))/ftotal; 

co=output_fuzzy;               

} 

 

void rule_base() 

{ 

//ERROR ZERO 

if(g_err==0 && g_d_err==0){s=0;} 

if(g_err==0 && g_d_err==1){s=0;} 

if(g_err==0 && g_d_err==2){s=0;} 

if(g_err==0 && g_d_err==3){s=0;} 

if(g_err==0 && g_d_err==4){s=0;} 

 

//ERROR PK 

if(g_err==1 && g_d_err==0){s=100;} 

if(g_err==1 && g_d_err==1){s=190;} 

if(g_err==1 && g_d_err==2){s=190;}  

if(g_err==1 && g_d_err==3){s=190;} 

if(g_err==1 && g_d_err==4){s=220;} 
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//ERROR PS 

if(g_err==2 && g_d_err==0){s=110;} 

if(g_err==2 && g_d_err==1){s=190;} 

if(g_err==2 && g_d_err==2){s=220;} 

if(g_err==2 && g_d_err==3){s=220;} 

if(g_err==2 && g_d_err==4){s=220;} 

 

 

//ERROR PB 

if(g_err==3 && g_d_err==0){s=190;} 

if(g_err==3 && g_d_err==1){s=220;} 

if(g_err==3 && g_d_err==2){s=255;} 

if(g_err==3 && g_d_err==3){s=255;} 

if(g_err==3 && g_d_err==4){s=255;} 

 

}  
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