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PROGRAM UTAMA 
 
 
MIKROKONTROLER SENSOR 
/***************************************************** 
This program was produced by the 
CodeWizardAVR V1.25.3 Professional 
Automatic Program Generator 
© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l. 
http://www.hpinfotech.com 
 
Project :  
Version :  
Date    : 12/30/2008 
Author  : Lab Instrumentasi                
Company : UKM                              
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 <pingxx2.h> 
#include <delay.h> 
#include <math.h> 
#include <stdio.h> 
 
// I2C Bus functions 
#asm 
   .equ __i2c_port=0x15 ;PORTC 
   .equ __sda_bit=1 
   .equ __scl_bit=0 
#endasm 
#include <i2c.h> 
 
// Alphanumeric LCD Module functions 
#asm 
   .equ __lcd_port=0x18 ;PORTB 
#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 
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//////// ir 
#include <ir_sip2.h> 
/////////// 
 
/////uvtron 
#define flame PINC.7  
 
///////////     
     
/// i2c 
eeprom char z=0;   
 
///////TPA81 
 
char data[9],text[32]; 
//int ambient,data1,data2,data3,data4,data5,data6,data7,data8; 
int A,X; 
char datax,dataA; 
 
void tpa81(void) 
{ 
      i2c_start(); 
      i2c_write(0xd0); 
      i2c_write(1); 
      i2c_start(); 
      i2c_write(0xd1); 
      data[0]=i2c_read(1); 
      data[1]=i2c_read(1); 
      data[2]=i2c_read(1); 
      data[3]=i2c_read(1); 
      data[4]=i2c_read(1); 
      data[5]=i2c_read(1); 
      data[6]=i2c_read(1); 
      data[7]=i2c_read(1); 
      data[8]=i2c_read(0); 
      i2c_stop(); 
 
      sprintf(text,"%2d %2d %2d %2d %2d %2d %2d %2d %2d", 

data[1],data[2],data[3],data[4],data[5],data[6],data[7],data[8],data[0]); 
                 
      dataA=data[0]; //ambient 
       
      datax=data[1]; 
      if(datax<data[2]) 
      datax=data[2];               
      if(datax<data[3]) 
      datax=data[3]; 
      if(datax<data[4]) 
      datax=data[4]; 
      if(datax<data[5]) 
      datax=data[5]; 
      if(datax<data[6]) 
      datax=data[6]; 
      if(datax<data[7]) 
      datax=data[7]; 
      if(datax<data[8]) 
      datax=data[8]; 
       
      return; 
} 
 
/////////////// 
 
////// kemiringan 
int mir; 
////////// 
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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=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  
PORTD=0x00; 
DDRD=0x00; 
 
// 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: Timer 1 Stopped 
// Mode: Normal top=FFFFh 
// OC1A output: Discon. 
// OC1B output: Discon. 
// 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=0x00; 
TCCR1B=0x00; 
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 
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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: Off 
// USART Transmitter: On 
// USART Mode: Asynchronous 
// USART Baud rate: 9600 
UCSRA=0x00; 
UCSRB=0x08; 
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 
// Only the 8 most significant bits of 
// the AD conversion result are used 
ADMUX=ADC_VREF_TYPE & 0xff; 
ADCSRA=0x84; 
 
// I2C Bus initialization 
i2c_init(); 
 
// LCD module initialization 
lcd_init(16); 
 
while (1) 
      { 
      // Place your code here 
 
      ////////TPA81 
      tpa81(); 
      ///////// 
                  
     /////////ping       
     ping(); 
     ////////////////// 
      
     //////////ir 
     ir(); 
     ///////////////// 
      
     ///////////kemiringan 
     mir=read_adc(7); 
     ///////////// 



B-5 
 

      
       
      putchar('x');             /// pembuka 
       
      if(spcA=='x')             /// ping dpn 
      spcA=spcA-1; 
      if(spcA=='y') 
      spcA=spcA+1; 
      putchar(spcA); 
 
      if(spcL=='x')             /// ping kiri 
      spcL=spcL-1; 
      if(spcL=='y') 
      spcL=spcL+1; 
      putchar(spcL); 
 
      if(spcR=='x')             /// ping kanan 
      spcR=spcR-1; 
      if(spcR=='y') 
      spcR=spcR+1; 
      putchar(spcR); 
       
      putchar(flame);           /// uvtron 
         
      if(mir=='x')              /// kemiringan 
      mir=mir-1; 
      if(mir=='y') 
      mir=mir+1; 
      putchar(mir);  
       
      if(dr=='x')            /// ir kanan 
      dr=dr-1; 
      if(dr=='y') 
      dr=dr+1; 
      putchar(dr); 
             
      if(dl=='x')            /// ir kiri 
      dl=dl-1; 
      if(dl=='y') 
      dl=dl+1; 
      putchar(dl);  
                    
       /////////// TPA81 
      A=dataA;              /// ambient 
      if(dataA=='x') 
      A=A-1; 
      if(dataA=='y') 
      A=A+1; 
      putchar(A); 
       
      X=datax;           /// data panas 
      if(datax=='x') 
      X=X-1; 
      if(datax=='y') 
      X=X+1; 
      putchar(X); 
      /////////////////////     
            
      putchar('y');            /// penutup 
 
 
      delay_ms(75); 
       
      }; 
} 
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MIKROKONTROLER AKTUATOR 
/***************************************************** 
This program was produced by the 
CodeWizardAVR V1.25.3 Professional 
Automatic Program Generator 
© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l. 
http://www.hpinfotech.com 
 
Project : Terima ku 
Version : 1 
Date    : 2/12/2009 
Author  : Ratana Chanda          
Company : UKM                              
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 <stdio.h> 
#include <delay.h> 
#include <math.h> 
 
char buff[20]; 
char buff2[7]; 
char ping_kiri,ping_depan,ping_kanan; 
char ir_kanan,ir_kiri; 
char uvtron; 
char kompas; 
char TPA_dataA,TPA_dataX; 
char kemiringan; 
char seperlimapuluh; 
char jalan; 
int i;  
int z=1,a=0,lt=1, by=1; 
int pingD,pingR,pingL,irR,irL,uvt,kemirA; 
float kmps,kemir; 
int TPAdataA,TPAdataX; 
 
#define lurus 1 
#define lurus_a 2 
#define lurus_b 3 
#define belok_kiri 4 
#define belok_kanan 5 
#define stop 6 
#define ha_ri 7 
#define ha_nan 8  
#define kipas_on 9 
#define kipas_off 10 
     
// Alphanumeric LCD Module functions 
#asm 
   .equ __lcd_port=0x1B ;PORTA 
#endasm 
#include <lcd.h> 
 
#define RXB8 1 
#define TXB8 0 
#define UPE 2 
#define OVR 3 
#define FE 4 
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#define UDRE 5 
#define RXC 7 
 
#define FRAMING_ERROR (1<<FE) 
#define PARITY_ERROR (1<<UPE) 
#define DATA_OVERRUN (1<<OVR) 
#define DATA_REGISTER_EMPTY (1<<UDRE) 
#define RX_COMPLETE (1<<RXC) 
 
// USART Receiver buffer 
#define RX_BUFFER_SIZE 8 
char rx_buffer[RX_BUFFER_SIZE]; 
 
#if RX_BUFFER_SIZE<256 
unsigned char rx_wr_index,rx_rd_index,rx_counter; 
#else 
unsigned int rx_wr_index,rx_rd_index,rx_counter; 
#endif 
 
// This flag is set on USART Receiver buffer overflow 
bit rx_buffer_overflow; 
 
// USART Receiver interrupt service routine 
interrupt [USART_RXC] void usart_rx_isr(void) 
{ 
char status,data; 
status=UCSRA; 
data=UDR; 
if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0) 
   { 
   rx_buffer[rx_wr_index]=data; 
   if (++rx_wr_index == RX_BUFFER_SIZE) rx_wr_index=0; 
   if (++rx_counter == RX_BUFFER_SIZE) 
      { 
      rx_counter=0; 
      rx_buffer_overflow=1; 
      }; 
   };   
    i++; 
   buff[i]=data; 
 
        if((buff[i]=='y')&&(buff[1]=='x')) 
        { 
        ping_depan=buff[2]; 
        ping_kiri=buff[3]; 
        ping_kanan=buff[4]; 
        uvtron=buff[5]; 
        kemiringan=buff[6]; 
        ir_kanan=buff[7]; 
        ir_kiri=buff[8]; 
        TPA_dataA=buff[9]; 
        TPA_dataX=buff[10]; 
 
         i=0; 
        } 
 
   if(buff[i]=='y') 
   { 
   i=0; 
   } 
 
      pingD=ping_depan; 
      pingR=ping_kanan; 
      pingL=ping_kiri; 
      irR=ir_kanan; 
      irL=ir_kiri; 
      uvt=uvtron; 



B-8 
 

 
      kemirA=kemiringan; 
      kemir=kemirA; 
      kemir=((kemir-131)/255)*360; 
 
      TPAdataA=TPA_dataA; 
      TPAdataX=TPA_dataX; 
       
} 
 
#ifndef _DEBUG_TERMINAL_IO_ 
// Get a character from the USART Receiver buffer 
#define _ALTERNATE_GETCHAR_ 
#pragma used+ 
char getchar(void) 
{ 
char data; 
while (rx_counter==0); 
data=rx_buffer[rx_rd_index]; 
if (++rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0; 
#asm("cli") 
--rx_counter; 
#asm("sei") 
return data; 
} 
#pragma used- 
#endif 
 
// Standard Input/Output functions 
#include <stdio.h> 
 
// Timer 0 output compare interrupt service routine 
interrupt [TIM0_COMP] void timer0_comp_isr(void) 
{ 
// Place your code here  
    
seperlimapuluh++; 
if(seperlimapuluh==25) 
{ 
seperlimapuluh=0; 
 
////////// cek lantai 
if(kemir>10) 
  { 
   if ( (lt==1) || (lt==2) ) 
        lt=2; 
   
  }       
 
if(kemir<-10) 
  { 
   if ( (lt==1) || (lt==2) ) 
        lt=1; 
   
  }    
   
if((kemir>=-10) && (kemir<=10)) 
  { 
   if ( (lt==1) ) 
         lt=1;    
  if ( (lt==2) ) 
         lt=2;        
   
  } 
   
////////////////// 
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///////////////////////////////////////////////////////////////////////////////////////////////////////////// lt 1 
if (lt==1) 
 
{ 
// a=0 --> tidak cek api pada pertigaan 
// a=1 --> cek api (kiri dan kanan) pada pertigaan 
 
/////////////////////////////////////////////////////////////////// tidak terdeteksi api   
if (uvt==0) 
        {  
         jalan=kipas_off; 
        if (pingD>18) 
         { 
                if( ((pingL<50) && (pingR<60)) ) // jalan lurus antara 2 dinding  
                        { 
                        if ((( (pingL<19) && (pingL>=17) ) && ( (pingR<19) && (pingR>=17)) && ((irL>25 && irR>25)) ) ) 
                            jalan=lurus; 
                        if (((pingL>=17) && (pingR<19)) || ((irL>25) && (irR<=25)) ) //koreksi kiri 
                             jalan=lurus_a; 
                        if (((pingL<19) && (pingR>=17)) || ((irL<=25) && (irR>25)) ) // koreksi kanan 
                             jalan=lurus_b; 
                        } 
                         
                  
                 if ( ( ((pingL>=61) && (irL>=29)) || ((pingR>=61) && (irR>=29)) ) && (pingD>=60) ) 
                 {                        
                        if (((pingL>60) && (pingR<=32)) && ((irL>29) && (irR<=25)) )  

// pertigaan----dpan jauh, kanan dkt, kiri  jauh  
                         { 
                                a=2; 
                         } 
                        if (((pingL<=32) && (pingR>60)) && ((irL<=25) && (irR>29)) )  

// pertigaan----dpan jauh, kanan jauh, kiri dkt  
                        { 
                                a=3; 
                        }  
                           
                  }    
  
         } 
         
         if (pingD<=18) 
         { 
                if((pingL<50) && (pingR<50)) // jalan buntu 
                        { 
                        if (pingL>=20) 
                         jalan=ha_nan; 
                         if (pingR>=20) 
                         jalan=ha_ri; 
                        } 
                         
                if((pingL<50) && (pingR>50))  // tikungan kanan, hadap kanan 
                        { 
                        jalan=belok_kanan; 
                        } 
                         
                if((pingL>50) && (pingR<50))  // tikungan kiri, hadap kiri 
                        { 
                        jalan=belok_kiri; 
                        }  
                         
                 if((pingL>40) && (pingR>40))  // per-tiga-an, cek api 
                        { 
                         a=1;                                                    
                        }                    
         
         } 
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 }    
   
/////////////////////////////////////////////////////////////////////////////////////////////////// 
   
////////////////////////////////////////////////////////////////////////////// terdeteksi adanya api  
if (uvt==1)  
{  
   if (TPA_dataX<=90)  
   {    
       jalan=kipas_off;                               
      if (pingD>19) 
     { 
      if ( (pingR<21) && (pingR>=19) ) 
        jalan=lurus; 
      if ( (pingR<19) || (irR<=20) ) //koreksi kiri 
        jalan=lurus_a; 
      if ((pingR>=21) || (irR>20) ) // koreksi kanan 
        jalan=lurus_b;      
      if (  (pingL>20) && (pingR>21) )     
       jalan=ha_nan; 
     } 
     
     if ((pingD<=19) && (pingR<21)) 
        { 
        jalan=ha_ri; 
        }  
              
    }  
     
    if (((pingD<=22) && ((TPA_dataX>90) && (TPA_dataX<=150))) || ((TPA_dataX>90) && (TPA_dataX<=150))  ) 
         { 
         jalan=kipas_on; 
         }  
     
}  
  
/////////////////////////////////////////////////////////////////////////////////////////////////   
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////    
} 
 
if (lt==2) 
{ 
///////////////////////////////////////////////////// sisir kanan //////////////////////////////////////////lt 2 
        if (TPA_dataX==36) 
            by=0;  // bayi ditemukan 
 
    if (pingD>19) 
    { 
      if ( (pingR<22) && (pingR>=20) ) 
        jalan=lurus; 
     if ( (pingR<18) || (irR<=20) ) //koreksi kiri 
        jalan=lurus_a; 
     if ((pingR>=22) || (irR>20) ) // koreksi kanan 
        jalan=lurus_b;      
    if (  (pingL>20) && (pingR>22) )     
       jalan=ha_nan; 
    } 
     
    if ((pingD<=19) && (pingR<22)) 
    { 
               jalan=ha_ri; 
    }                                                                                                        
                                                                                                            
                                                                                                                  
////////////////////////////////////////////////////////////////////////////////////////////////////////////// 
} 
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} 
    
} 
 
// Declare your global variables here     
 
void maju_full(unsigned int x,unsigned int y) // nanjak dan maju biasa 
{ 
OCR1A=x; 
OCR1B=y; 
 //PORTD.4=OCR1A; 
 PORTB.0=1; 
 PORTB.1=0; 
 
 //PORTD.5=OCR1B; 
 PORTB.2=0; 
 PORTB.3=1; 
 
return; 
} 
 
void putar_kiri(int x,int y) 
{ 
OCR1A=x; 
OCR1B=y; 
 
 //PORTD.4=OCR1A; 
 PORTB.0=1; 
 PORTB.1=0; 
 
 //PORTD.5=OCR1B; 
 PORTB.2=1; 
 PORTB.3=0; 
 
return; 
} 
 
void putar_kanan(int x, int y) 
{ 
OCR1A=x; 
OCR1B=y; 
 
 //PORTD.4=OCR1A; 
 PORTB.0=0; 
 PORTB.1=1; 
 
 //PORTD.5=OCR1B; 
 PORTB.2=0; 
 PORTB.3=1; 
 
return; 
} 
 
void berhenti(void) 
{ 
 PORTD.4=0; 
 PORTB.0=1; 
 PORTB.1=1; 
 
 PORTD.5=0; 
 PORTB.2=1; 
 PORTB.3=1; 
 
 return; 
} 
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void kipas_putar(void) 
{ 
PORTC.7=1; 
PORTC.6=1; 
PORTC.5=0; 
return; 
} 
 
void kipas_mati(void) 
{ 
PORTC.7=1; 
PORTC.6=1; 
PORTC.5=1; 
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=Out Func2=Out Func1=Out Func0=Out  
// State7=T State6=T State5=T State4=T State3=0 State2=0 State1=0 State0=0  
PORTB=0x00; 
DDRB=0x0F; 
 
// Port C initialization 
// Func7=Out Func6=Out Func5=Out Func4=In Func3=In Func2=In Func1=In Func0=In  
// State7=0 State6=0 State5=0 State4=T State3=T State2=T State1=T State0=T  
PORTC=0x00; 
DDRC=0xE0; 
 
// 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: 10.800 kHz 
// Mode: Normal top=FFh 
// OC0 output: Disconnected 
TCCR0=0x05; 
TCNT0=0x00; 
OCR0=0xD7; 
 
// Timer/Counter 1 initialization 
// Clock source: System Clock 
// Clock value: 43.200 kHz 
// Mode: Ph. correct PWM top=00FFh 
// OC1A output: Non-Inv. 
// OC1B output: Non-Inv. 
// 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=0xA1; 
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TCCR1B=0x04; 
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=0x02; 
 
// USART initialization 
// Communication Parameters: 8 Data, 1 Stop, No Parity 
// USART Receiver: On 
// USART Transmitter: Off 
// USART Mode: Asynchronous 
// USART Baud rate: 9600 
UCSRA=0x00; 
UCSRB=0x90; 
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; 
 
// LCD module initialization 
lcd_init(16); 
 
// Global enable interrupts 
#asm("sei") 
 
while (1) 
      { 
      // Place your code here   
                  
          lcd_clear(); 
          sprintf(buff2,"%3d ",pingL); 
          lcd_puts(buff2); 
          sprintf(buff2,"%3d ",pingD); 
          lcd_puts(buff2); 
          sprintf(buff2,"%3d ",pingR); 
          lcd_puts(buff2); 
          sprintf(buff2,"%1d ",lt); 
          lcd_puts(buff2); 
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          sprintf(buff2,"%1d ",uvt); 
          lcd_puts(buff2);   
          lcd_gotoxy(0,1); 
          sprintf(buff2,"%3d ",irL); 
          lcd_puts(buff2); 
          sprintf(buff2,"%3d ",TPA_dataX); 
          lcd_puts(buff2);   
          sprintf(buff2,"%3d ",irR); 
          lcd_puts(buff2);   
           sprintf(buff2,"%1d ",by); 
          lcd_puts(buff2); 
             
      switch(a) /// pertigaan atau bukan 
        { 
              case 1: 
              { 
                putar_kiri(200,100); 
                delay_ms(1700);  
                if (uvt==1) 
                        {  
                        maju_full(200,100); 
                        delay_ms(1700);              
                         a=0; 
                        } 
                if (uvt==0) 
                       {  
                       putar_kanan(200,100); 
                       delay_ms(2500); 
                       maju_full(200,100);  
                       delay_ms(1500);  
                        a=0;  
                        }                                       
                 
              } 
              break;    
               
              case 2: 
              { 
                putar_kiri(200,100); 
                delay_ms(1700);  
                if (uvt==1) 
                        {  
                        maju_full(200,100); 
                        delay_ms(2000);              
                         a=0; 
                        } 
                if (uvt==0) 
                       {  
                       putar_kanan(200,100); 
                       delay_ms(1500); 
                       maju_full(200,100); 
                        a=0;  
                        }                                       
                 
              } 
              break;  
               
              case 3: 
              { 
                putar_kanan(200,100); 
                delay_ms(1700);  
                if (uvt==1) 
                        {  
                        maju_full(200,100);  
                        delay_ms(2000);             
                         a=0; 
                        } 
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                if (uvt==0) 
                       {  
                       putar_kiri(200,100); 
                       delay_ms(1500); 
                       maju_full(200,100);   
                        a=0;  
                        }                                       
                 
              } 
              break;  
               
              case 0: 
              { 
                 
             
                switch(jalan) 
                {     
                        case lurus: 
                        { 
                        maju_full(200,100); 
                        kipas_mati(); 
                        } 
                        break; 
                         
                        case lurus_a: 
                        { 
                        maju_full(250,50); 
                        kipas_mati(); 
                        } 
                        break; 
                        case lurus_b: 
                        { 
                        maju_full(150,130); 
                        kipas_mati(); 
                        } 
                        break;  
                         
                        case ha_nan: 
                        { 
                        kipas_mati(); 
                        putar_kanan(200,100); 
                       } 
                        break; 
                         
                        case ha_ri: 
                        { 
                        kipas_mati(); 
                        putar_kiri(200,100);  
                        } 
                        break;   
                         
                         case belok_kanan: 
                        { 
                        kipas_mati(); 
                        putar_kanan(200,100); 
                        delay_ms(900); 
                        maju_full(200,100); 
                        delay_ms(1700); 
                        } 
                        break; 
                         
                         case belok_kiri: 
                        { 
                        kipas_mati(); 
                        putar_kiri(200,100); 
                        delay_ms(900);  
                        maju_full(200,100); 
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                        delay_ms(1700); 
                        } 
                        break; 
                         
                        case kipas_on: 
                        {   
                        berhenti(); 
                        kipas_putar(); 
                        } 
                        break;  
                         
                        case kipas_off: 
                        { 
                        kipas_mati(); 
                        } 
                        break; 
                        case stop: 
                        { 
                        berhenti(); 
                        } 
                        break; 
                } 
                 
              } 
              break; 
               
        } 
 
z++; 
      };      
}      
 
 
 
SUBPROGRAM PENGGUNAAN INFRAMERAH (GP2D12) 
/////// for 8 bit 

int sr,sl,dr,dl; 

char textr[16]; 

char textl[16]; 

 

void ir(void) 

{ 

/// ir_kanan 

sr=read_adc(0); 

 dr=2141.72055 * (pow(sr,-1.078867)); /// sudah dlm cm      

 

/// ir_kiri 

sl=read_adc(1); 

 dl=2141.72055 * (pow(sl,-1.078867)); /// sudah dlm cm      

 

return; 

} 
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SUBPROGRAM PENGGUNAAN ULTRASONIK (PING) 
unsigned int countA=0; 

unsigned int countL=0; 

unsigned int countR=0; 

float jarakA,jarakR,jarakL; 

char spcA; 

char spcL;              

char spcR; 

char PingA[16]; 

char PingL[16]; 

char PingR[16]; 

 

void ping(void) 

 { 

//========================== pingA / PING tengah         

      countA=0; 

      DDRA.4=1; 

      PORTA.4=1; 

      delay_us(5); 

      PORTA.4=0; 

 

      DDRA.4=0; 

      PORTA.4=1; 

 

      while (PINA.4==0) {}; 

      while (PINA.4==1) 

        { countA++; 

        } 

      jarakA=((float)countA)/(242*3)*10; 

      spcA=jarakA; 

      sprintf(PingA,"%3.0f ",jarakA); 

 

//========================== pingL / PING kiri        

       countL=0; 

      DDRA.5=1; 

      PORTA.5=1; 

      delay_us(5); 

      PORTA.5=0; 

 

      DDRA.5=0; 

      PORTA.5=1; 

 

      while (PINA.5==0) {}; 

      while (PINA.5==1) 
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        { countL++; 

        } 

 

      jarakL=((float)countL)/(242*3)*10;                   

      spcL=jarakL; 

      sprintf(PingL,"%3.0f ",jarakL); 

 

  //========================== pingR / PING kanan         

       countR=0; 

      DDRA.6=1; 

      PORTA.6=1; 

      delay_us(5); 

      PORTA.6=0; 

 

      DDRA.6=0; 

      PORTA.6=1; 

 

      while (PINA.6==0) {}; 

      while (PINA.6==1) 

        { countR++; 

        } 

 

      jarakR=((float)countR)/(242*3)*10; 

      spcR=jarakR;     

      sprintf(PingR,"%3.0f ",jarakR); 

 

return; 

} 
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