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LAMPIRAN 5 

LISTING PROGRAM 

*********************************************/ 
#include <mega8535.h> 
#include <delay.h> 

// Alphanumeric LCD Module functions 
#asm 
   .equ __lcd_port=0x15 ;PORTC 
#endasm 
#include <lcd.h> 

// I2C Bus functions 
#asm 
   .equ __i2c_port=0x12 ;PORTD 
   .equ __sda_bit=2 
   .equ __scl_bit=3 
#endasm 
#include <i2c.h> 

// Declare your global variables here     
#define centerKiri      1500 
#define centerKanan     1500 

#define servoStop       0 
#define servoMaju       1 
#define servoMundur     2    

#define servoKiriDDR    DDRD.4 
#define servoKiri       PORTD.4    
#define servoKananDDR   DDRD.5 
#define servoKanan      PORTD.5 

#define servoSensorDDR  DDRB.4 
#define servoSensor     PORTB.4 
#define servoLenganDDR  DDRD.6 
#define servoLengan     PORTD.6          
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#define servoCapitDDR   DDRD.7 
#define servoCapit      PORTD.7    

#define uvTronDDR       DDRC.3           
#define uvTronPORT      PORTC.3           
#define uvTronPIN       PINC.3       

#define usound_pulse_ddr_4      DDRA.4 
#define usound_pulse_out_4      PORTA.4 
#define usound_pulse_in_4       PINA.4 

#define usound_pulse_ddr_2      DDRA.5 
#define usound_pulse_out_2      PORTA.5 
#define usound_pulse_in_2       PINA.5 

#define usound_pulse_ddr_3      DDRA.6 
#define usound_pulse_out_3      PORTA.6 
#define usound_pulse_in_3       PINA.6 

#define usound_pulse_ddr_1      DDRA.2 
#define usound_pulse_out_1      PORTA.2 
#define usound_pulse_in_1       PINA.2 

#define usound_pulse_ddr_7      DDRA.1 
#define usound_pulse_out_7      PORTA.1 
#define usound_pulse_in_7       PINA.1 

#define usound_pulse_ddr_6      DDRA.0 
#define usound_pulse_out_6      PORTA.0 
#define usound_pulse_in_6       PINA.0 
                                       
#define usound_pulse_ddr_5      DDRA.3 
#define usound_pulse_out_5      PORTA.3 
#define usound_pulse_in_5       PINA.3 

#define kipas          PORTB.5 
#define kipasDDR        DDRB.5 
  
#define bendera          PORTB.6 
#define benderaDDR        DDRB.6 



- 3 - 

#define photo1           PINB.2 
#define photo1PORT       PORTB.2 
#define photo1DDR        DDRB.2  

#define photo2           PINB.3 
#define photo2PORT       PORTB.3 
#define photo2DDR        DDRB.3  

#define line1           PINB.0 
#define line1PORT       PORTB.0 
#define line1DDR        DDRB.0  

#define line2           PINB.1 
#define line2PORT       PORTB.1 
#define line2DDR        DDRB.1         

#define buzzerDDR       DDRB.7 
#define buzzer          PORTB.7      

#define  pwmKecilKi     10 
#define  pwmKecilKa     10      

#define micPin           PINA.7 
#define minPORT       PORTA.7 
#define micDDR        DDRA.7         

#define tol2    150 

unsigned int periodeH1,periodeH2,periode;   
unsigned int 
usDepan1,usDepan2,usKanan1,usKanan2,usKiri1,usKiri2,usBlk;   
unsigned int sudut; 
unsigned char VSensi[8];   
unsigned char VAmb; 

int kor,atas,bawah,kiri,kanan;   
//unsigned int konfRuang,posisiStart;  
//unsigned char adaApi,adaBayi;   
//unsigned char lilinLantai2 = 255;                         
//unsigned char posisiBayi = 255;    
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// Timer 1 overflow interrupt service routine 
interrupt [TIM1_OVF] void timer1_ovf_isr(void) 
{ 
// Place your code here 
TCNT1H=periode/256; 
TCNT1L=periode%256; 

PORTD.4 = 1; 
PORTD.5 = 1; 

} 

// Timer 1 output compare A interrupt service routine 
interrupt [TIM1_COMPA] void timer1_compa_isr(void) 
{ 
// Place your code here 
PORTD.4 = 0; 
} 

// Timer 1 output compare B interrupt service routine 
interrupt [TIM1_COMPB] void timer1_compb_isr(void) 
{ 
// Place your code here 
PORTD.5 = 0; 
} 

void motorKiri(unsigned char arah,unsigned int speed) { 
unsigned int kecepatan;      

        if (speed>100) speed=100;            
        if (arah==servoMaju) {                  
                kecepatan = centerKiri + (speed * 9);          
                periodeH1 = periode + kecepatan/2;                                     
        }                   
        else if (arah==servoMundur) { 
                kecepatan = centerKiri - (speed * 9);          
                periodeH1 = periode + kecepatan/2;     

        } 
        else { 
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                periodeH1 = periode + centerKiri/2;                 
        }  
        OCR1A = periodeH1;              
} 

void motorKanan(unsigned char arah,unsigned int speed) { 
unsigned int kecepatan;      
         
        if (speed>100) speed=100;    
        if (arah==servoMaju) {                  
                kecepatan = centerKanan - (speed * 9);          
                periodeH2 = periode + kecepatan/2;                 
        }                   
        else if (arah==servoMundur) { 
                kecepatan = centerKanan + (speed * 9);          
                periodeH2 = periode + kecepatan/2;                         
        } 
        else { 
                periodeH2 = periode + centerKanan/2;                 
        }  
        OCR1B = periodeH2; 
} 

void initMotor(void) { 
        periode   = 65535 - 15000/2; 
        periodeH1 = periode + centerKiri/2; 
        periodeH2 = periode + centerKanan/2; 
         
        // Timer/Counter 1 initialization 
        // Clock source: System Clock 
        // Clock value: 500.000 kHz 
        // Mode: Normal top=FFFFh 
        // OC1A output: Discon. 
        // OC1B output: Discon. 
        // Noise Canceler: Off 
        // Input Capture on Falling Edge 
        // Timer 1 Overflow Interrupt: On 
        // Input Capture Interrupt: Off 
        // Compare A Match Interrupt: On 
        // Compare B Match Interrupt: On 
        TCCR1A=0x00; 
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        TCCR1B=0x02; 
       TCNT1 = periode; 

         
        OCR1A = periodeH1; 
        OCR1B = periodeH2; 
         
        // Timer(s)/Counter(s) Interrupt(s) initialization 
        TIMSK=0x1C; 
} 

void initTimer(void) { 
// 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; 

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

void initIO(void) { 

        usound_pulse_ddr_1 = 0;      
        usound_pulse_out_1 = 1;               
         
        usound_pulse_ddr_2 = 0;     
        usound_pulse_out_2 = 1;                    
         
        usound_pulse_ddr_3 = 0;     
        usound_pulse_out_3 = 1;      
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        usound_pulse_ddr_4 = 0;     
       usound_pulse_out_4 = 1;       

         
        usound_pulse_ddr_5 = 0;     
        usound_pulse_out_5 = 1;       
                 
        usound_pulse_ddr_6 = 0;     
        usound_pulse_out_6 = 1;                    
                                               
        usound_pulse_ddr_7 = 0;    
        usound_pulse_out_7 = 1;     
         
        servoKiriDDR    = 1;     
        servoKiri       = 0;   
        servoKananDDR   = 1; 
        servoKanan      = 0;     
         
        servoSensorDDR  = 1; 
        servoSensor     = 0; 
      
        servoLenganDDR  = 1; 
        servoLengan     = 0; 
         
        servoCapitDDR  = 1; 
        servoCapit     = 0;         
         
        uvTronDDR       = 0;         
        uvTronPORT      = 1;                    

        photo1PORT       = 1; 
        photo1DDR        = 0; 
         
        photo2PORT       = 1; 
        photo2DDR        = 0;  
         
        line1PORT       = 1; 
        line1DDR        = 0;  
         
        line2PORT       = 1; 
        line2DDR        = 0; 
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        kipas           = 0; 
       kipasDDR        = 1; 

          
        bendera           = 0; 
        benderaDDR        = 1; 
                 
        buzzerDDR       = 1; 
        buzzer          = 0;     

        minPORT = 1; 
        micDDR  = 0;         
                 
} 

int bacaKompas(void) { 
        int dataKompas; 
        i2c_start();                    delay_us(10); 
        i2c_write(0xC0);                delay_us(10); 
        i2c_write(0x02);                delay_us(10); 
        i2c_start();                    delay_us(10); 
        i2c_write(0xC1);                delay_us(10); 
        dataKompas=256*i2c_read(1);     delay_us(10); 
        dataKompas+=i2c_read(0);        delay_us(10); 
        i2c_stop();         
        return dataKompas; 
} 

void belokKeSudut(int sudutTujuan) {     
        int sudutskrg,error1,tol,pwm; 
        int kp,kd,ki,errorLama,dError,sError,counter; 
        char countKoreksi;           
         
        lcd_gotoxy(0,1); 
        lcd_putsf("Belok ke sudut  "); 
         
        kp = 2; 
        kd = 0; 
        ki = 0; 
         
        errorLama = 0; 
        dError = 0; 
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        sError = 0; 
       counter = 0; 

         
        countKoreksi = 1; 
        tol=30; 
        if (sudutTujuan>3599) sudutTujuan=sudutTujuan-3599; 
        if (sudutTujuan<0) sudutTujuan=3599+sudutTujuan; 
         
cek_sudut:              
        delay_ms(10); 
        sudutskrg=bacaKompas(); 
        error1 = sudutskrg-sudutTujuan; 

        if (error1>1800) 
          { 
            error1=-(3600-error1); 
        } 
        else if (error1 <-1800) 
            { 
              error1=error1+3600; 
        }       
                        
        if ((error1>tol) || (error1<-tol)) { 
         
                dError = errorLama - error1  ; 
                 
                if (dError<tol) counter++; 
                if (counter>1) {sError++;counter=0;} 
                  
                errorLama = error1; 
                 
                pwm = (kp * (error1/30)) + (kd * dError/30); 
                 
                if (pwm>0) {      
                     pwm = pwm + (ki * sError);                
                     if (pwm<5) pwm=5;                     
                     if (pwm>60) pwm=50; 
                     goto putarKeKiri; 

                } 
                else { 
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                    pwm = - pwm; 
                   pwm = pwm + (ki * sError); 

                     if (pwm<5) pwm=5;                     
                     if (pwm>60) pwm=60; 
                    goto putarKeKanan; 
                        
                }  
                                         
        } 
        else { 
                goto keluar1; 
        } 
         
putarKeKanan: 

        motorKiri(servoMaju,pwm); 
        motorKanan(servoMundur,pwm);                       
        goto cek_sudut;                        
         
putarKeKiri: 

        motorKiri(servoMundur,pwm); 
        motorKanan(servoMaju,pwm);           
        goto cek_sudut; 
         
keluar1: 
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);           

        delay_ms(100);   
         
        sudutskrg=bacaKompas(); 
        error1=sudutTujuan-sudutskrg; 

        if (error1>1800) { 
                error1=-(3600-error1); 
        } 
        else if (error1 <-1800) { 
                error1=error1+3600; 
        } 
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        if (countKoreksi) {                         
               countKoreksi--; 

                if ((error1>tol)||(error1<-tol)) {goto cek_sudut;}                      
        }         
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);           

} 

void beep(unsigned char kali) { 
         
        unsigned char i; 

        for (i=0;i<kali;i++) { 
                delay_ms(100); 
                buzzer = 1; 
                delay_ms(100); 
                buzzer = 0;                  
        } 

}         

void cekKompas(void) { 
    unsigned int sudutStart; 
    while (1) {             
         
        sudutStart=bacaKompas(); 
         
        lcd_gotoxy(0,1);     
        lcd_putsf("sudut = ");  
        lcd_putchar(sudutStart/1000%10 + 0x30); 
        lcd_putchar(sudutStart/100 %10 + 0x30); 
        lcd_putchar(sudutStart/10%10 + 0x30); 
        lcd_putchar(sudutStart%10 + 0x30); 
         
        //putchar(13); 
        delay_ms(500);                  
    } 
}                                  
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unsigned int    read_usound_depan1() 
{
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_1  = 1;    // set SIG pin as output 

        usound_pulse_out_1  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_1  = 1;    // 

        usound_pulse_ddr_1  = 0;    // set SIG pin as input 
         
        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_1) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_1) && !(TIFR & 0x40) && (TCNT2<255) 
);    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US                      
            
        return US;           
       /* 
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_1  = 1;    // set SIG pin as output 

        usound_pulse_out_1  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_1  = 1;    // 

        usound_pulse_ddr_1  = 0;    // set SIG pin as input 
         

        TCNT2=0;                        
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        timeout = 30000; 
       while ((usound_pulse_in_1) && (timeout>0)) {  // wait for return pulse 

                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_1) && !(TIFR & 0x40) && (TCNT2<255) 
);    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US 

        //US = US*10/64;                  // convert to milimeters         
         
        return US;    
        */                              
}  

unsigned int    read_usound_depan2() 
{ 
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_2  = 1;    // set SIG pin as output 

        usound_pulse_out_2  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_2  = 1;    // 

        usound_pulse_ddr_2  = 0;    // set SIG pin as input 
         

        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_2) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_2) && !(TIFR & 0x40) && (TCNT2<255) 
);    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US                      
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       return US;           

} 

unsigned int    read_usound_kanan1() 
{ 
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_3  = 1;    // set SIG pin as output 

        usound_pulse_out_3  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_3  = 1;    // 

        usound_pulse_ddr_3  = 0;    // set SIG pin as input 
         

        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_3) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_3) && !(TIFR & 0x40) && (TCNT2<255) 
);    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US 

        return US;    
}  

unsigned int    read_usound_kanan2() 
{ 
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_4  = 1;    // set SIG pin as output 
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        usound_pulse_out_4  = 0;    // 
       delay_us(50);               // send start pulse 

        usound_pulse_out_4  = 1;    // 

        usound_pulse_ddr_4  = 0;    // set SIG pin as input 
         
        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_4) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_4) && !(TIFR & 0x40) && (TCNT2<255));    
// timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                // save timer value to variable US   
         
        return US;                                 
}  

unsigned int    read_usound_belakang() 
{ 
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_5  = 1;    // set SIG pin as output 

        usound_pulse_out_5  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_5  = 1;    // 

        usound_pulse_ddr_5  = 0;    // set SIG pin as input 
         
        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_5) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
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        while ((!usound_pulse_in_5) && !(TIFR & 0x40)  && 
(TCNT2<255));    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US     
         
        return US;                                 
}  

unsigned int    read_usound_kiri2() 
{ 
        unsigned int    US,timeout; 

        TIFR |= 0x40; 
         
        usound_pulse_ddr_6  = 1;    // set SIG pin as output 

        usound_pulse_out_6  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_6  = 1;    // 

        usound_pulse_ddr_6  = 0;    // set SIG pin as input 
         

        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_6) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_6) && !(TIFR & 0x40)  && 
(TCNT2<255));    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US     
         
        return US;                                 
} 

unsigned int    read_usound_kiri1() 
{ 
        unsigned int    US,timeout; 
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        TIFR |= 0x40; 
        

        usound_pulse_ddr_7  = 1;    // set SIG pin as output 

        usound_pulse_out_7  = 0;    // 
        delay_us(50);               // send start pulse 
        usound_pulse_out_7  = 1;    // 

        usound_pulse_ddr_7  = 0;    // set SIG pin as input 
         

        TCNT2=0;                        
        timeout = 30000; 
        while ((usound_pulse_in_7) && (timeout>0)) {  // wait for return pulse 
                timeout--; 
        } 
        TCCR2=0x06;                // start timer (timer period = 64uS) 
        while ((!usound_pulse_in_7) && !(TIFR & 0x40)  && 
(TCNT2<255));    // timing the return pulse 
        TCCR2=0x00;                // stop timer 
        US = TCNT2;                 // save timer value to variable US     
         
        return US;                                 
} 

void cekUS(void) { 
    unsigned int sudutStart;     

    while (1) {             
         
        usDepan1 = read_usound_depan1(); 
        usDepan2 = read_usound_depan2(); 
        usKanan1 = read_usound_kanan1(); 
        usKanan2 = read_usound_kanan2(); 
        usBlk = read_usound_belakang(); 
        usKiri2 = read_usound_kiri2(); 
        usKiri1 = read_usound_kiri1(); 

        sudutStart=bacaKompas(); 
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        lcd_gotoxy(0,0);     
       lcd_putchar(usDepan1/100 %10 + 0x30); 

        lcd_putchar(usDepan1/10%10 + 0x30); 
        lcd_putchar(usDepan1%10 + 0x30); 

        lcd_putchar(' '); 
        lcd_putchar(usDepan2/100 %10 + 0x30); 
        lcd_putchar(usDepan2/10%10 + 0x30); 
        lcd_putchar(usDepan2%10 + 0x30); 

        lcd_putchar(' '); 
        lcd_putchar(usKanan1/100 %10 + 0x30); 
        lcd_putchar(usKanan1/10%10 + 0x30); 
        lcd_putchar(usKanan1%10 + 0x30); 
         
        lcd_putchar(' '); 
        lcd_putchar(usKanan2/100 %10 + 0x30); 
        lcd_putchar(usKanan2/10%10 + 0x30); 
        lcd_putchar(usKanan2%10 + 0x30); 

        lcd_gotoxy(0,1);     
        lcd_putchar(usBlk/100 %10 + 0x30); 
        lcd_putchar(usBlk/10%10 + 0x30); 
        lcd_putchar(usBlk%10 + 0x30); 

        lcd_putchar(' '); 
        lcd_putchar(usKiri2/100 %10 + 0x30); 
        lcd_putchar(usKiri2/10%10 + 0x30); 
        lcd_putchar(usKiri2%10 + 0x30); 

        lcd_putchar(' '); 
        lcd_putchar(usKiri1/100 %10 + 0x30); 
        lcd_putchar(usKiri1/10%10 + 0x30); 
        lcd_putchar(usKiri1%10 + 0x30); 

        lcd_putchar(' '); 
        lcd_putchar(sudutStart/1000 %10 + 0x30); 
        lcd_putchar(sudutStart/100 %10 + 0x30); 
        lcd_putchar(sudutStart/10%10 + 0x30); 
        lcd_putchar(sudutStart%10 + 0x30); 
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        //putchar(13); 
       delay_ms(50);    } 

}   
                 
void  gerakSensor(unsigned int sudut, char pulsa) 
{ 
        unsigned int n; 
        char i;      
         
        initTimer(); 
         
        n =  (sudut * 40/9 )  + 200;  
        //n= 1150; 
        i=0; 
        while (i<pulsa) {               
                servoSensor = 1; 
                //delay_us(1500);                     
                TIFR |= 0x04;  
                TCNT1  = 65535 - n;  
                TCCR1B=0x02; 
                while (!(TIFR & 0x04)) {}                                   
                TCCR1B=0x00;                                
                servoSensor = 0;                            
                TIFR |= 0x04;     
                //delay_ms(10);                 
                TCNT1  = 65535 - 15000/2;  
                TCCR1B = 0x02; 
                while (!(TIFR & 0x04)) {}  
                TCCR1B=0x00;  
                TIFR |= 0x04;                              
                i++; 
        }     
        initMotor();     
} 

void wallKananSampaiKiri1Dekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKananSampaiKiri1Dekat: 
        tol = 20; 
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        motorKiri(servoMaju,100); 
       motorKanan(servoMaju,100); 

                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;    
                usKiri1 = read_usound_kiri1()*10;                 
                 
                error = 180 - usKanan1;             
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                                                                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKiri1>300)); 
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        motorKiri(servoStop,100); 
       motorKanan(servoStop,100);    

         
        initTimer(); 
        delay_ms(200); 
        usKiri1 = read_usound_kiri1()*10;  
        initMotor(); 
        if (usKiri1>300) goto loop_wallKananSampaiKiri1Dekat; 
  }      

void wallKananSampaiKanan2Jauh(void) {          // KANAN BELAKANG 
        int pwm1,pwm2,tol; 
        int error;  
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;    
                usKanan2 = read_usound_kanan2()*10;        
                 
                error = 180 - usKanan1;           
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                                                                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
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                        if (pwm2<0) pwm2=0; 
                        

                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                }         
         

} while ((usKanan2<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
} 

void wallKananSampaiKanan1Jauh(void) {          //  KANAN DEPAN 
        int pwm1,pwm2,tol; 
        int error;  

        lcd_gotoxy(0,1); 
        lcd_putsf("WallKa_Ka_1_jauh"); 
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;  
                 
                error = 180 - usKanan1;            
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
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                        }                     
                       else { 

                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                                                                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKanan1<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
} 

void wallKananSampaiKiri2Jauh(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;  
                usKiri2 = read_usound_kiri2()*10;  
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               error = 180 - usKanan1;             

         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                                                                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                       
                }         
         
                      
        } while ((usKiri2<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
      
}           

void wallKananSampaiKiri12Jauh(void) { 
        int pwm1,pwm2,tol; 



- 25 - 

        int error;  
        

        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;   
                usKiri1 = read_usound_kiri1()*10;                  
                usKiri2 = read_usound_kiri2()*10;                  
                 
                error = 180 - usKanan1;            
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                                                                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
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        } while ((usKiri1<400 || usKiri2<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
} 

void wallKananSampaiDepanDekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKananSampaiDepanDekat:         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 

        lcd_gotoxy(0,0);     
        lcd_putsf("                "); 
                         
        do { 
                delay_ms(50); 
                usDepan1 = read_usound_depan1()*10;   
                usKanan1 = read_usound_kanan1()*10;   
                 
                lcd_gotoxy(0,0);     
                lcd_putchar(usDepan1/1000 %10 + 0x30);                 
                lcd_putchar(usDepan1/100 %10 + 0x30); 
                lcd_putchar(usDepan1/10%10 + 0x30); 
                lcd_putchar(usDepan1%10 + 0x30);                 
                 
                lcd_gotoxy(5,0);   
                lcd_putchar(usKanan1/1000 %10 + 0x30);      
                lcd_putchar(usKanan1/100 %10 + 0x30); 
                lcd_putchar(usKanan1/10%10 + 0x30); 
                lcd_putchar(usKanan1%10 + 0x30);                 
                 
                //usDepan2 = read_usound_depan2()*10;                  
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                error = 180 - usKanan1;          
        

                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                }         
         
        } while ((usDepan1>200)); //&& (usDepan2>100)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
        initTimer(); 
        delay_ms(200); 
        usDepan1 = read_usound_depan1()*10;                  
        initMotor(); 
        if ((usDepan1>240)) goto loop_wallKananSampaiDepanDekat;         
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} 

void wallKananTunda(unsigned int tunda) { 
        int pwm1,pwm2,tol; 
        int error;  

        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 

        lcd_gotoxy(0,0);     
        lcd_putsf("                "); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;   
                 
                lcd_gotoxy(0,0);     
                lcd_putchar(usDepan1/1000 %10 + 0x30);                 
                lcd_putchar(usDepan1/100 %10 + 0x30); 
                lcd_putchar(usDepan1/10%10 + 0x30); 
                lcd_putchar(usDepan1%10 + 0x30);                 
                 
                lcd_gotoxy(5,0);   
                lcd_putchar(usKanan1/1000 %10 + 0x30);      
                lcd_putchar(usKanan1/100 %10 + 0x30); 
                lcd_putchar(usKanan1/10%10 + 0x30); 
                lcd_putchar(usKanan1%10 + 0x30);                 
                 
                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 180 - usKanan1;          
         
                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     



- 29 - 

                        else { 
                          //koreksi = (-error)*20;  

                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                                    
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
        tunda--;                  
        } while (tunda>1); //&& (usDepan2>100)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
                 
} 

void wallKananGaris() { 
        int pwm1,pwm2,tol; 
        int error;  

        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 

        lcd_gotoxy(0,0);     
        lcd_putsf("                "); 
                         
        do { 



- 30 - 

                delay_ms(50); 
               usKanan1 = read_usound_kanan1()*10;   

                 
                lcd_gotoxy(0,0);     
                lcd_putchar(usDepan1/1000 %10 + 0x30);                 
                lcd_putchar(usDepan1/100 %10 + 0x30); 
                lcd_putchar(usDepan1/10%10 + 0x30); 
                lcd_putchar(usDepan1%10 + 0x30);                 
                 
                lcd_gotoxy(5,0);   
                lcd_putchar(usKanan1/1000 %10 + 0x30);      
                lcd_putchar(usKanan1/100 %10 + 0x30); 
                lcd_putchar(usKanan1/10%10 + 0x30); 
                lcd_putchar(usKanan1%10 + 0x30);                 
                 
                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 180 - usKanan1;          
         
                if ((error>tol) || (error<-tol)) { 
                 
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
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                else { 
                       motorKiri(servoMaju,100); 

                        motorKanan(servoMaju,100);        
                         
                }         
         
                          
        } while ((line1==0) && (line1==0)); //&& (usDepan2>100)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
                 
} 

void wallKananSampaiKiri12Dekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKananSampaiKiri12Dekat: 
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;     
                usKiri1 = read_usound_kiri1()*10;                  
                usKiri2 = read_usound_kiri1()*10;  
                 
                error = 180 - usKanan1;           
         
                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
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                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
                         
                         
                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                          
        } while ((usKiri1>300) || (usKiri2>300) ); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    

        initTimer(); 
        delay_ms(200); 
        usKiri1 = read_usound_kiri1()*10;                  
        usKiri2 = read_usound_kiri1()*10;  
        initMotor(); 
        if ((usKiri1>300) || (usKiri2>300)) goto 
loop_wallKananSampaiKiri12Dekat; 
         
} 

void wallKananSampaiDepanDekatLilin(void) { 
        int pwm1,pwm2,tol; 
        int error;  
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loop_wallKananSampaiDepanDekatLilin:         

        tol = 40; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 

        lcd_gotoxy(0,0);     
        lcd_putsf("                "); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;   

                usDepan1 = read_usound_depan2()*10;   
                 
                lcd_gotoxy(0,0);     
                lcd_putchar(usDepan1/1000 %10 + 0x30);                 
                lcd_putchar(usDepan1/100 %10 + 0x30); 
                lcd_putchar(usDepan1/10%10 + 0x30); 
                lcd_putchar(usDepan1%10 + 0x30);                 
                 
                lcd_gotoxy(5,0);   
                lcd_putchar(usKanan1/1000 %10 + 0x30);      
                lcd_putchar(usKanan1/100 %10 + 0x30); 
                lcd_putchar(usKanan1/10%10 + 0x30); 
                lcd_putchar(usKanan1%10 + 0x30);                 
                 
                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 200 - usKanan1;          
         
                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
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                                pwm1 = 100; 
                               pwm2 = 5;                                                                                                

                        } 
                         
                         
                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                          
        } while ((usDepan1>310)); //&& (usDepan2>100)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
        initTimer(); 
        delay_ms(200); 
        usDepan1 = read_usound_depan2()*10;                  
        initMotor(); 
        if ((usDepan1>310)) goto loop_wallKananSampaiDepanDekatLilin;     
         
} 

void wallKananSampaiDepanDekatKursi(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
 loop_wallKananSampaiDepanDekatKursi:         
        tol = 20; 
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        motorKiri(servoMaju,100); 
       motorKanan(servoMaju,100); 

        lcd_gotoxy(0,0);     
        lcd_putsf("                "); 
                         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;   

                usDepan1 = read_usound_depan2()*10;   
                 
                lcd_gotoxy(0,0);     
                lcd_putchar(usDepan1/1000 %10 + 0x30);                 
                lcd_putchar(usDepan1/100 %10 + 0x30); 
                lcd_putchar(usDepan1/10%10 + 0x30); 
                lcd_putchar(usDepan1%10 + 0x30);                 
                 
                lcd_gotoxy(5,0);   
                lcd_putchar(usKanan1/1000 %10 + 0x30);      
                lcd_putchar(usKanan1/100 %10 + 0x30); 
                lcd_putchar(usKanan1/10%10 + 0x30); 
                lcd_putchar(usKanan1%10 + 0x30);                 
                 
                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 160 - usKanan1;          
         
                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 3;//pwmKecilKi ; 
                                pwm2 = 100;                                                                          
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        } 
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                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                          
        } while ((usDepan1>400)); //&& (usDepan2>100)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
        initTimer(); 
        delay_ms(200); 
        usDepan1 = read_usound_depan2()*10;                  
        initMotor(); 
        if ((usDepan1>400)) goto loop_wallKananSampaiDepanDekatKursi;     
         
} 

void wallKiriSampaiKanan2Jauh(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
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        do { 
               delay_ms(50); 

                usKiri1 = read_usound_kiri1()*10;  
                usKanan2 = read_usound_kanan2()*10;                  
                 
                error = 180 - usKiri1;         
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKanan2<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
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} 

void wallKiriSampaiKiri2Dekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKiriSampaiKiri2Dekat: 
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;    
                usKiri2 = read_usound_kiri2()*10;  
                 
                error = 180 - usKiri1;          
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 



- 39 - 

                         
                       motorKanan(servoMaju,100);        

                        motorKiri(servoMaju,100);                         
                         
                }         
         
                         
        } while ((usKiri2>300)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    

        initTimer(); 
        delay_ms(200); 
        usKiri2 = read_usound_kiri2()*10;  
        initMotor(); 
        if ((usKiri2>300)) goto loop_wallKiriSampaiKiri2Dekat;         
}           

void wallKiriSampaiKiri1Jauh(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;  
                 
                error = 180 - usKiri1;           
         
                if ((error>tol) || (error<-tol)) { 
                                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
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                           //koreksi = (-error)*20; 
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKiri1<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
}     

void wallKiriSampaiKiri2Jauh(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10; 
                usKiri2 = read_usound_kiri2()*10;   
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                error = 180 - usKiri1;         
        

                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKiri2<400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
} 
    
void wallKiriSampaiKiri12Jauh(void) { 
        int pwm1,pwm2,tol; 
        int error;  
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       tol = 20; 

        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;   
                usKiri2 = read_usound_kiri2()*10; 
                 
                error = 180 - usKiri1;          
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
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        } while (usKiri1<400 || usKiri2<400); 
        

        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
} 

void wallKiriSampaiKanan1Dekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
loop_wallKiriSampaiKanan1Dekat: 
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;  
                usKanan1 = read_usound_kanan1()*10; 
                 
                error = 180 - usKiri1;          
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
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                        motorKiri(servoMaju,pwm1); 
                       motorKanan(servoMaju,pwm2);      

                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKanan1>300)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    

        initTimer(); 
        delay_ms(200); 
        usKanan1 = read_usound_kanan1()*10; 
        initMotor(); 
        if ((usKanan1>300)) goto loop_wallKiriSampaiKanan1Dekat; 
         
} 

void wallKiriSampaiKanan2Dekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKiriSampaiKanan2Dekat:         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10; 
                usKanan2 = read_usound_kanan2()*10;  
                 
                error = 180 - usKiri1;         
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                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                         
        } while ((usKanan2>400)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    

        initTimer(); 
        delay_ms(200); 
        usKanan2 = read_usound_kanan2()*10;  
        initMotor(); 
        if ((usKanan2>400)) goto loop_wallKiriSampaiKanan2Dekat; 
         
} 
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void wallKiriSampaiKanan12Dekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKiriSampaiKanan12Dekat:         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;  
                usKanan1 = read_usound_kanan1()*10;   
                usKanan2 = read_usound_kanan2()*10;  
                  
                error = 180 - usKiri1;           
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
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                        motorKiri(servoMaju,100); 
                       motorKanan(servoMaju,100);        

                         
                }         
         
                         
        } while ((usKanan1>300) || (usKanan2>300) ); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
        initTimer(); 
        delay_ms(200); 
        usKanan1 = read_usound_kanan1()*10;   
        usKanan2 = read_usound_kanan2()*10;  
        initMotor(); 
        if ((usKanan1>300) || (usKanan2>300)) goto 
loop_wallKiriSampaiKanan12Dekat;         
         
} 

void wallKiriSampaiDepanDekat(void) { 
        int pwm1,pwm2,tol; 
        int error;  

loop_wallKiriSampaiDepanDekat:         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 

                delay_ms(25); 
                usKiri1 = read_usound_kiri1()*10;  
                delay_ms(25); 
                usDepan1 = read_usound_depan1()*10;                   

                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 200 - usKiri1;           
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                if ((error>tol) || (error<-tol)) { 
                

                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                         
                         
                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
                          
        } while ((usDepan1>240)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    

        initTimer(); 
        delay_ms(200); 
        usDepan1 = read_usound_depan1()*10;  
        initMotor(); 
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        if ((usDepan1>240)) goto loop_wallKiriSampaiDepanDekat;           
         
} 
    
void wallKiriTunda(unsigned int tunda) { 
        int pwm1,pwm2,tol; 
        int error;  

        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 

                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;  

                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 180 - usKiri1;           
         
                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                         
                         
                                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
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                       motorKiri(servoMaju,pwm1); 

                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
        tunda--;                  
        } while ((tunda>1)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
} 

void wallKiriSampaiDepanDekatLilinKiri(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;   
                usDepan1 = read_usound_depan1()*10;   
                usDepan2 = read_usound_depan2()*10;                   
                 
                error = 180 - usKiri1;          
         
                if ((error>tol) || (error<-tol)) {                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
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                        }                     
                       else { 

                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        } 
                                                                                                                 
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
        } while (usDepan1>180 || usDepan1>180 ); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
} 

void wallKiriSampaiDepanDekatLilin(void) { 
        int pwm1,pwm2,tol; 
        int error;  
         
 loop_wallKiriSampaiDepanDekatLilin:         
        tol = 20; 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
                         
        do { 

                delay_ms(50); 
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                usKiri1 = read_usound_kiri1()*10;  
               usDepan1 = read_usound_depan2()*10;                   

                //usDepan2 = read_usound_depan2()*10;                  
                 
                error = 220 - usKiri1;           
         
                if ((error>tol) || (error<-tol)) { 
                 
                         
                        if (error>0) {                         
                           //koreksi = error*20;   
                                pwm1 = 100; 
                                pwm2 = 5;                                                                                                
                        }                     
                        else { 
                           //koreksi = (-error)*20;  
                                pwm1 = 3 ; 
                                pwm2 = 100;                                                                          
                        }                         
                         
                        if (pwm1>100) pwm1=100; 
                        if (pwm1<0) pwm1=0;           
                        if (pwm2>100) pwm2=100; 
                        if (pwm2<0) pwm2=0; 
                         
                        motorKiri(servoMaju,pwm1); 
                        motorKanan(servoMaju,pwm2);      
                                   
                } 
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100);        
                         
                }         
         
        } while ((usDepan1>310)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
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        initTimer(); 
       delay_ms(200); 

        usDepan1 = read_usound_depan2()*10;  
        initMotor(); 
        if ((usDepan1>310)) goto loop_wallKiriSampaiDepanDekatLilin;           
         
} 
//=============================   END OF WALL FOLLOWING    
============================= 
void majuKompasTunda(unsigned int tunda) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
        lcd_gotoxy(0,1); 
        lcd_putsf("mjKompas_Tunda  "); 
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(100); 
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
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                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
                 
                tunda--;                 
        } while (tunda>1); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void mundurKompasTunda(unsigned int tunda) { 
        int sudutTujuan,sudutSkrg,error,tol; 
                 
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMundur,100); 
        motorKanan(servoMundur,100); 
         
        do { 
                delay_ms(100); 
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,40);                                
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                } 
               else if (error>tol) { 

                        motorKiri(servoMundur,40); 
                        motorKanan(servoMundur,100);    
                }    
                else { 
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,100); 
                }    
                 
                tunda--;                 
        } while (tunda>1); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void majuKompasSampaiKiri1Dekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
        
        tol = 20; 
        sudutTujuan = bacaKompas(); 

loop_majuKompasSampaiKiri1Dekat:  

        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(100); 
                usKiri1 = read_usound_kiri1()*10;   
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
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                else if (error <-1800) 
                   { 

                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
        } while (usKiri1>400); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      

        initTimer(); 
        delay_ms(200); 
        usKiri1 = read_usound_kiri1()*10;  
        initMotor(); 
        if ((usKiri1>400)) goto loop_majuKompasSampaiKiri1Dekat;          
} 

void majuKompasSampaiKanan1Dekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 

loop_majuKompasSampaiKanan1Dekat:  
         
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
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        do { 
               delay_ms(100); 

                usKanan1 = read_usound_kanan1()*10;     
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
   
        } while (usKanan1>400); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);   
         
        initTimer(); 
        delay_ms(200); 
        usKanan1 = read_usound_kanan1()*10;  
        initMotor(); 
        if ((usKanan1>400)) goto loop_majuKompasSampaiKanan1Dekat;             
         
} 
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void majuKompasSampaiKanan12Dekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
        tol = 20; 
        sudutTujuan = bacaKompas();    
         
loop_majuKompasSampaiKanan12Dekat:  
         
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(100); 
                usKanan1 = read_usound_kanan1()*10;  
                usKanan2 = read_usound_kanan2()*10;     
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
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       } while (usKanan1>400 || usKanan2>400); 

         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      

        initTimer(); 
        delay_ms(200); 
        usKanan1 = read_usound_kanan1()*10;  
        usKanan2 = read_usound_kanan2()*10;   
        initMotor(); 
        if ((usKanan1>400 || usKanan2>400)) goto 
loop_majuKompasSampaiKanan12Dekat;          
} 

void majuKompasSampaiDepanDekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
        lcd_gotoxy(0,1); 
        lcd_putsf("mjKompas_Dpn_Dkt"); 

loop_majuKompasSampaiDepanDekat:         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                //usDepan1 = read_usound_depan1()*10;    
                delay_ms(25);                 
                usDepan2 = read_usound_depan2()*10; 
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
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                      error=error+3600; 
               }       

                  
                if (error<-tol) {     
                        motorKiri(servoMaju,10); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,10);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
                 
                               
        } while (usDepan2>240);  //&& usDepan2>100); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);     
         
        initTimer(); 
        delay_ms(200); 
        usDepan2 = read_usound_depan2()*10; 
        initMotor(); 
        if ((usDepan2>240)) goto loop_majuKompasSampaiDepanDekat;            
         
} 

void majuKompasSampaiDepanDekatBayi(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(50); 
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                usDepan1 = read_usound_depan1()*10;    
                usDepan2 = read_usound_depan2()*10; 
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
                 
                               
        } while ((usDepan1>280) && (usDepan2>280)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 
  
void majuKompasSampaiDepanDekatLilin(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
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        sudutTujuan = bacaKompas(); 
       motorKiri(servoMaju,80); 

        motorKanan(servoMaju,80); 
         
        do { 
                delay_ms(50); 
                usDepan1 = read_usound_depan1()*10;    
                usDepan2 = read_usound_depan2()*10;  
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,30); 
                        motorKanan(servoMaju,80);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,80); 
                        motorKanan(servoMaju,30);                  
                }    
                else { 
                        motorKiri(servoMaju,80); 
                        motorKanan(servoMaju,80); 
                }    
                 
                               
        } while ((usDepan1>220) && (usDepan2>220)); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 
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void majuKompasSampaiDepanDekatLilinKanan(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,80); 
        motorKanan(servoMaju,80); 
         
        do { 
                delay_ms(50); 
                usDepan1 = read_usound_depan1()*10;    
                usDepan2 = read_usound_depan2()*10;   
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,30); 
                        motorKanan(servoMaju,80);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,80); 
                        motorKanan(servoMaju,30);                  
                }    
                else { 
                        motorKiri(servoMaju,80); 
                        motorKanan(servoMaju,80); 
                }    
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        } while (usDepan2>300); 
        

        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void majuKompasSampaiDepanDekatLilinKiri(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,80); 
        motorKanan(servoMaju,80); 
         
        do { 
                delay_ms(50); 
                usDepan1 = read_usound_depan1()*10;    
                usDepan2 = read_usound_depan2()*10;    
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,30); 
                        motorKanan(servoMaju,80);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,80); 
                        motorKanan(servoMaju,30);                  



- 65 - 

                }    
               else { 

                        motorKiri(servoMaju,80); 
                        motorKanan(servoMaju,80); 
                }    
                 
                               
        } while (usDepan1>300); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void mundurKompasSampaiKanan1Jauh(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(50); 
                usKanan1 = read_usound_kanan1()*10;     
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
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                        motorKiri(servoMundur,100); 
                       motorKanan(servoMundur,40);                                

                } 
                else if (error>tol) { 
                        motorKiri(servoMundur,40); 
                        motorKanan(servoMundur,100);    
                }    
                else { 
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,100); 
                }    
                 
                               
        } while (usKanan1<360); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void mundurKompasSampaiBelakangDekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMundur,100); 
        motorKanan(servoMundur,100); 
         
        do { 
                delay_ms(50); 
                usBlk = read_usound_belakang()*10;   
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 



- 67 - 

                    { 
                     error=error+3600; 

                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,40);                                
                } 
                else if (error>tol) { 
                        motorKiri(servoMundur,40); 
                        motorKanan(servoMundur,100);    
                }    
                else { 
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,100); 
                }    
                 
                               
        } while (usBlk>280); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void mundurKompasSampaiKiri1Jauh(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMundur,100); 
        motorKanan(servoMundur,100); 
         
        do { 
                delay_ms(50); 
                usKiri1 = read_usound_kiri1()*10;    
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
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               if (error>1800) 

                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,40);                                
                } 
                else if (error>tol) { 
                        motorKiri(servoMundur,40); 
                        motorKanan(servoMundur,100);    
                }    
                else { 
                        motorKiri(servoMundur,100); 
                        motorKanan(servoMundur,100); 
                }    
                 
                               
        } while (usKiri1<400); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
} 

void majuKompasSampaiKiri2Jauh(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
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                delay_ms(50); 
               usKiri2 = read_usound_kiri2()*10;    

                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
                 
                               
        } while (usKiri2<400); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
         
}     

void majuKompasSampaiKanan2Jauh(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
        lcd_gotoxy(0,1); 
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        lcd_putsf("mjKompas_Ka_2_jh"); 

       tol = 20; 
        sudutTujuan = bacaKompas(); 
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(50); 
                usKanan2 = read_usound_kanan2()*10;    
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
                 
                               
        } while (usKanan2<420); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      
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}

void majuKompasSampaiKiri2Dekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas(); 
         
loop_majuKompasSampaiKiri2Dekat:      
    
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(50); 
                usKiri2 = read_usound_kiri2()*10;    
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
                    { 
                      error=error+3600; 
                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
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                        motorKiri(servoMaju,100); 
                       motorKanan(servoMaju,100); 

                }    
                 
                               
        } while (usKiri2>300); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);    
         
        initTimer(); 
        delay_ms(200); 
        usKiri2 = read_usound_kiri2()*10; 
        initMotor(); 
        if ((usKiri2>300)) goto loop_majuKompasSampaiKiri2Dekat;            
         
} 

void majuKompasSampaiKanan2Dekat(void) { 
        int sudutTujuan,sudutSkrg,error,tol; 
         
         
        tol = 20; 
        sudutTujuan = bacaKompas();   
         
loop_majuKompasSampaiKanan2Dekat:         
        motorKiri(servoMaju,100); 
        motorKanan(servoMaju,100); 
         
        do { 
                delay_ms(50); 
                usKanan2 = read_usound_kanan2()*10;    
                 
                sudutSkrg = bacaKompas(); 
                error = sudutTujuan - sudutSkrg; 
         
                if (error>1800) 
                  { 
                    error=-(3600-error); 
                } 
                else if (error <-1800) 
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                    { 
                     error=error+3600; 

                }       
                  
                if (error<-tol) {     
                        motorKiri(servoMaju,40); 
                        motorKanan(servoMaju,100);                  
                } 
                else if (error>tol) { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,40);                  
                }    
                else { 
                        motorKiri(servoMaju,100); 
                        motorKanan(servoMaju,100); 
                }    
                 
                               
        } while (usKanan2>300); 
         
        motorKiri(servoStop,100); 
        motorKanan(servoStop,100);      

        initTimer(); 
        delay_ms(200); 
        usKanan2 = read_usound_kanan2()*10; 
        initMotor(); 
        if ((usKanan2>300)) goto loop_majuKompasSampaiKanan2Dekat;  
         
} 

//void gerakServoCapit(unsigned int periode){ 
void  gerakServoCapit(unsigned int sudut, char pulsa) { 
        
        unsigned int n; 
        char i;      
         
        initTimer(); 
  
        n =  (sudut * 40/9 )  + 200;  
        //n= 1150; 
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        i=0; 
       while (i<pulsa) {               

                servoCapit = 1; 
                //delay_us(1500);                     
                TIFR |= 0x04;  
                TCNT1  = 65535 - n;  
                TCCR1B=0x02; 
                while (!(TIFR & 0x04)) {}                                   
                TCCR1B=0x00;                                
                servoCapit = 0;                            
                TIFR |= 0x04;     
                //delay_ms(10);                 
                TCNT1  = 65535 - 15000/2;  
                TCCR1B = 0x02; 
                while (!(TIFR & 0x04)) {}  
                TCCR1B=0x00;  
                TIFR |= 0x04;                              
                i++; 
        }     
       
        initMotor();     
         
        //i2c_start();delay_ms(1);        // Start Condition 
        //i2c_write(0xE0);delay_ms(1);    // Tulis ke modul DT-SENSE 
        //i2c_write(0x06);delay_ms(1);     
        //i2c_write(periode/256);delay_ms(1);       
        //i2c_write(periode%256);delay_ms(1);       
        //i2c_stop();// Stop Condition      
        //delay_ms(100);          
} 

void  capitBuka(unsigned char pulsa) { 
        
        unsigned char i;      
         
        i=0; 
        while (i<pulsa) {               
                servoCapit = 1; 
                delay_us(300);                     
                servoCapit = 0; 
                delay_ms(10);                 
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                i++; 
       }          

}             

void  capitTutup(unsigned char pulsa) { 
        
        unsigned char i;      
         
        i=0; 
        while (i<pulsa) {               
                servoCapit = 1; 
                delay_us(2200);                     
                servoCapit = 0; 
                delay_ms(10);                 
                i++; 
        }          
}             

void  gerakServoLengan(unsigned int sudut, char pulsa) 
{ 
        unsigned int n; 
        char i;      
         
        initTimer(); 
         
        n =  (sudut * 40/9 )  + 200;  
        //n= 1150; 
        i=0; 
        while (i<pulsa) {               
                servoLengan = 1; 
                //delay_us(1500);                     
                TIFR |= 0x04;  
                TCNT1  = 65535 - n;  
                TCCR1B=0x02; 
                while (!(TIFR & 0x04)) {}                                   
                TCCR1B=0x00;                                
                servoLengan = 0;                            
                TIFR |= 0x04;     
                //delay_ms(10);                 
                TCNT1  = 65535 - 15000/2;  
                TCCR1B = 0x02; 
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                while (!(TIFR & 0x04)) {}  
               TCCR1B=0x00;  

                TIFR |= 0x04;                              
                i++; 
        }     
        initMotor();     
} 
void  angkatBoneka() { 
        
        unsigned char i;      

        gerakSensor(120,10);  
        i=0; 
        while (i<150) {    
                servoCapit = 1; 
                delay_us(300);                     
                servoCapit = 0;                    
                servoLengan = 1; 
                delay_us(500);                     
                servoLengan = 0; 
                delay_ms(10);                 
                i++; 
        }          
         
        delay_ms(1000);          
        i=0; 
        while (i<50) {               
                servoCapit = 1; 
                delay_us(1000);                     
                servoCapit = 0; 
                delay_ms(10);                 
                i++; 
        }          
         
        i=0; 
        while (i<50) {               
                servoCapit = 1; 
                delay_us(1000);                     
                servoCapit = 0; 
                servoLengan = 1; 
                delay_us(1500);                     
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                servoLengan = 0; 
               delay_ms(10);                 

                i++; 
        }          

        i=0; 
        while (i<50) {               
                servoCapit = 1; 
                delay_us(700);                     
                servoCapit = 0; 
                servoLengan = 1; 
                delay_us(2200);                     
                servoLengan = 0; 
                delay_ms(10);                 
                i++; 
        }   
    
         
         
}   

void  taruhBoneka() { 
        
        unsigned char i;      

        gerakSensor(120,10);  
        i=0; 
        while (i<150) {    
                servoCapit = 1; 
                delay_us(1000);                     
                servoCapit = 0;                    
                servoLengan = 1; 
                delay_us(500);                     
                servoLengan = 0; 
                delay_ms(10);                 
                i++; 
        }          
         
        delay_ms(1000);          
        i=0; 
        while (i<50) {               
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                servoCapit = 1; 
               delay_us(300);                     

                servoCapit = 0; 
                delay_ms(10);                 
                i++; 
        }          

        i=0; 
        while (i<50) {               
                servoCapit = 1; 
                delay_us(300);                     
                servoCapit = 0; 
                servoLengan = 1; 
                delay_us(1500);                     
                servoLengan = 0; 
                delay_ms(10);                 
                i++; 
        }          

        i=0; 
        while (i<50) {               
                servoCapit = 1; 
                delay_us(300);                     
                servoCapit = 0; 
                servoLengan = 1; 
                delay_us(2200);                     
                servoLengan = 0; 
                delay_ms(10);                 
                i++; 
        }   
    
         
         
}                                 
                                                     
void bacaSuhu() { 
        i2c_start();        // Start Condition 
        i2c_write(0xE0);    // Tulis ke modul DT-SENSE 
        i2c_write(13);     
        i2c_stop();         // Stop Condition   
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        delay_ms(100); 
        

        i2c_start();        // Start Condition 
        i2c_write(0xE1);    // Tulis ke modul DT-SENSE 

        VSensi[0] = i2c_read(1);                                                 
        VSensi[1] = i2c_read(1);                                                 
        VSensi[2] = i2c_read(1);                                                 
        VSensi[3] = i2c_read(1);                                                 
        VSensi[4] = i2c_read(1);                                                 
        VSensi[5] = i2c_read(1);                                                 
        VSensi[6] = i2c_read(1);                                                 
        VSensi[7] = i2c_read(0); 
         

        i2c_stop();         // Stop Condition  
          
} 

unsigned char soundActivation(void) { 
         
        unsigned char hasil,high,ketemu; 
        int counter,frek,selisih;         
         
        initTimer(); 
        ketemu = 0;          
        frek = 0; 
        while(ketemu<7) { 
                counter = 0; 
                high = 1;                 
                TIFR |= 0x04;  
                TCNT1  = 65535 - 50000;   // 100 mS 
                TCCR1B=0x02;              // 
                while (!(TIFR & 0x04)) { 
                    if (high && PINC.5==0) { 
                        high = 0; 
                        counter++; 
                    }   
                    if (high==0 && PINC.5==1) {high = 1;}            
                }                                   
                TCCR1B=0x00;                                
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               //putchar(counter/10000 %10 +0x30); 

                //putchar(counter/1000 %10 +0x30); 
                //putchar(counter/100 %10 +0x30); 
                //putchar(counter/10 %10 +0x30); 
                //putchar(counter %10 +0x30); 
                //putchar(13);                
                 
                 
                if ((counter>195) && (counter<425)) { 
                        selisih = frek-counter; 
                        if ((selisih<3) &&  (selisih>-3)) ketemu++; 
                        frek = counter;                 
                } 
                else { 
                        ketemu = 0;          
                        frek = 0;                 
                }                                                 
        } 
         
        frek = frek/10; 
        if (frek==35) { 
                hasil = 0; 
        } 
        else if (frek==20) { 
                hasil = 1;         
        } 
        else if (frek==22) { 
                hasil = 2;         
        } 
        else if (frek==24) { 
                hasil = 3;         
        } 
        else if (frek==26) { 
                hasil = 4;         
        } 
        else if (frek==28) { 
                hasil = 5;         
        } 
        else if (frek==30) { 
                hasil = 6;         
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        } 
       else if (frek==32) { 

                hasil = 7;         
        } 
        else if (frek==34) { 
                hasil = 8;         
        } 
        else if (frek==36) { 
                hasil = 9;         
        } 
        else if (frek==38) { 
                hasil = 10;         
        } 
        else if (frek==40) { 
                hasil = 11;         
        } 
        else if (frek==42) { 
                hasil = 12;         
        } 
  
        initMotor(); 
         
        return hasil; 
} 

char cariUVApi(unsigned int sudutAwal, unsigned int sudutAkhir) { 
        unsigned int tunda; 
        unsigned char adaApi,temp; 
        initTimer(); 
        gerakSensor(sudutAwal,50);         
                        
        sudut = sudutAwal;                           
        adaApi  = 0; 
        temp    = 0; 
        while ((sudut<sudutAkhir) && (adaApi<2)) {           
                delay_ms(1); 
                tunda = 0; 
                //while (tunda<1000) { 
                //     if (uvTronPIN) adaApi++;  
                //     tunda++;               
                //} 
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                //if ( temp == adaApi) adaApi=0; 
               if (adaApi==0) {                 

                        sudut = sudut + 3; 
                        gerakSensor(sudut,5);                                        
                }            
                temp = adaApi; 
        }                    
         
        initMotor(); 
        return adaApi; 
}                           

char cariIRApi(unsigned int sudutAwal, unsigned int sudutAkhir) { 
        unsigned char adaApi,i; 
          
        initTimer(); 
        gerakSensor(sudutAwal,50);         
                        
        sudut = sudutAwal;                           
        adaApi  = 0; 
        while ((sudut<sudutAkhir) && (adaApi<1)) {           
                bacaSuhu(); 
                 
                for (i=0;i<8;i++) { 

                //putchar(VSensi[i]/100 %10 + 0x30); 
                //putchar(VSensi[i]/10  %10 + 0x30); 
                //putchar(VSensi[i]     %10 + 0x30);                                 
                //putchar(0x20);                 
                        if (VSensi[i]>50) { 
                                 
                                //bacaSuhu();         
                                 
                                for (i=0;i<8;i++) { 
                                      
                                        if (VSensi[i]>50) { 
                                                                                 
                                                buzzer = 1; 
                                                delay_ms(200); 
                                                buzzer = 0;  
                                                adaApi = 1; 
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                                                break; 
                                        } 
                                }  
                        }       
                } 
                //putchar(0x0d);   
                sudut = sudut + 2; 
                gerakSensor(sudut,5);                                        
        }                    
         
        initMotor(); 
        return adaApi; 
} 

char cariIRApiSerong(unsigned int sudutAwal, unsigned int sudutAkhir) { 
        unsigned char adaApi,i; 
          
        initTimer(); 
        gerakSensor(sudutAwal,50);         
                        
        sudut = sudutAwal;                           
        adaApi  = 0; 
        while ((sudut<sudutAkhir) && (adaApi<1)) {           
                bacaSuhu(); 
                 
                for (i=0;i<8;i++) { 

                //putchar(VSensi[i]/100 %10 + 0x30); 
                //putchar(VSensi[i]/10  %10 + 0x30); 
                //putchar(VSensi[i]     %10 + 0x30);                                 
                //putchar(0x20);                 
                        if (VSensi[i]>40) { 
                                 
                                //bacaSuhu();         
                                 
                                for (i=0;i<8;i++) { 
                                      
                                        if (VSensi[i]>40) { 
                                                                                 
                                                buzzer = 1; 
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                                                delay_ms(200); 
                                                buzzer = 0;  
                                                adaApi = 1; 
                                                break; 
                                        } 
                                }  
                        }       
                } 
                //putchar(0x0d);   
                sudut = sudut + 2; 
                gerakSensor(sudut,5);                                        
        }                    
         
        initMotor(); 
        return adaApi; 
} 

char cariPosisiApiIR(char batas1, char batas2) 
{        unsigned int sudut; 
          char adaApi=0;          

        initTimer();    
         
        gerakSensor(batas1,20);               
        sudut = batas1;        
         
     while(1) 
     {    
          if (sudut>=batas2) break;  
                sudut = sudut + 5; 
                gerakSensor(sudut,10);    
                  
          if  (photo1==0  ||  photo2==0  ) 
          {       
              adaApi = 1; 
              break;    
               }           
     }   
   initMotor();        
   return adaApi;           
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} 
                   

void tiupLilin(void) { 
        initTimer();    
        kipas = 1; 
        gerakSensor(0,50);  
        gerakSensor(90,50); 
        gerakSensor(150,50); 
        gerakSensor(90,50); 
        gerakSensor(0,50);         
        kipas = 0;    
         
        initMotor(); 
} 
          
void angkatBendera(void) { 
        //jatuhkan beeper 
        delay_ms(500); 
        bendera = 1; 
        delay_ms(30);  
        bendera = 0; 
        delay_ms(500);  
        bendera = 1; 
        delay_ms(30);  
        bendera = 0;              
        delay_ms(500);  
        bendera = 1; 
        delay_ms(30);  
        bendera = 0;                      
} 

void tiupLilinDonk(){ 

        kipas = 1; 
         
        gerakSensor(90,20); 
        gerakSensor(50,20); 
        gerakSensor(90,20);  
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        gerakSensor(160,20); 
       gerakSensor(90,20); 

        gerakSensor(50,20); 
        gerakSensor(90,20);  
        gerakSensor(160,20); 
        kipas = 0;     
         
        gerakSensor(210,50); 

} 

void main(void) 
{ 
// Declare your local variables here+ 
unsigned char temp,temp1; 
unsigned int sudutStart; 
      

initIO();             
i2c_init(); 
initMotor(); 

// Global enable interrupts 
#asm("sei") 

beep(2); 
  
// sudut di WM 
atas  = 410; 
bawah = 2597; 
kanan = 952; 
kiri  = 3356; 

// sudut di its 
atas  = 1750; 
bawah = 0; 
kanan = 2700; 
kiri  = 1000; 

kor = 100;  // 50 
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// LCD module initialization 
lcd_init(16); 

lcd_clear(); 
lcd_putsf("--  MERCURY  --"); 

motorKiri(servoStop,100); 
motorKanan(servoStop,100);     

//cekKompas();   
//motorKiri(servoMaju,100); 
//motorKanan(servoMaju,100);     

//cekUS(); 
//while(1); 

//delay_ms(1000);    
//capitBuka(50);   
//gerakSensor(210,50); 

if (micPin) { 
beep(1); 
/////////////// start merah    
belokKeSudut(kanan); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(atas);          
majuKompasSampaiDepanDekat();     
//////////////////// 
//belokKeSudut(kanan); 
//wallKiriSampaiKiri1Jauh(); 
belokKeSudut(kanan); 
majuKompasSampaiKiri2Jauh(); 
belokKeSudut(kanan);         
majuKompasSampaiKiri1Dekat(); 
//belokKeSudut(kanan);         
wallKiriSampaiKiri1Jauh(); 
belokKeSudut(kanan);     
majuKompasSampaiDepanDekat();     
////////////////////////    
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belokKeSudut(atas);       

wallKananTunda(20); 

belokKeSudut(kiri);       

majuKompasSampaiKiri1Dekat(); 
wallKiriSampaiDepanDekat(); 
belokKeSudut(atas); 
wallKiriSampaiKiri1Jauh(); 
//majuKompasSampaiKiri2Jauh(); 
belokKeSudut(atas); 
majuKompasTunda(5); 

belokKeSudut(kiri); 
majuKompasSampaiDepanDekat(); 

belokKeSudut(bawah);       

wallKananSampaiDepanDekatLilin();    

belokKeSudut(bawah-100);       
angkatBoneka();    
gerakSensor(210,20); 

belokKeSudut(atas);   
wallKananSampaiKanan1Jauh();    
belokKeSudut(atas);   
//majuKompasSampaiKanan2Jauh(); 
majuKompasTunda(5); 
belokKeSudut(kanan);    
majuKompasSampaiDepanDekat();     
belokKeSudut(bawah);   
wallKiriSampaiDepanDekat();     
belokKeSudut(kiri);   
wallKiriSampaiDepanDekat();     

belokKeSudut(kiri+200);   

tiupLilinDonk(); 
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belokKeSudut(kanan);   
wallKananSampaiDepanDekat(); 
belokKeSudut(atas);   

majuKompasSampaiDepanDekat();     
//////////////////// 
//belokKeSudut(kanan); 
wallKiriSampaiKiri1Jauh(); 
belokKeSudut(kanan); 
majuKompasSampaiKiri2Jauh(); 

///////////////////////// 
belokKeSudut(atas);   
majuKompasTunda(10);    
belokKeSudut(kiri);     
majuKompasSampaiKiri1Dekat();    
belokKeSudut(kiri);       
wallKiriSampaiKiri1Jauh();    

belokKeSudut(kiri);  
majuKompasSampaiKiri1Dekat();   
belokKeSudut(kiri);   
wallKiriSampaiKiri1Jauh();  

belokKeSudut(kiri);  
majuKompasSampaiKiri1Dekat();   
belokKeSudut(kiri);   
wallKiriSampaiDepanDekat();  

//////// 
belokKeSudut(atas);          
wallKiriSampaiDepanDekat();  
belokKeSudut(kanan);         
wallKiriSampaiDepanDekatLilin();   

belokKeSudut(kanan-200); 
tiupLilinDonk(); 
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/////////////////////// 
belokKeSudut(kiri);   
wallKananSampaiDepanDekat(); 
belokKeSudut(bawah);   
wallKananSampaiDepanDekat(); 
belokKeSudut(kanan);   
wallKananSampaiKanan1Jauh(); 
belokKeSudut(kanan);   
//majuKompasSampaiKanan2Jauh(); 
majuKompasTunda(5); 
belokKeSudut(bawah);   
majuKompasSampaiDepanDekat();   
belokKeSudut(kiri);   

majuKompasTunda(4); 

taruhBoneka(); 

////////////////////////////////////////////  
belokKeSudut(kanan); 
wallKananSampaiDepanDekat(); 
belokKeSudut(atas); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(kanan); 
wallKananSampaiKanan1Jauh(); 
belokKeSudut(kanan);   
//majuKompasSampaiKanan2Jauh(); 
majuKompasTunda(5); 
belokKeSudut(bawah);   
majuKompasSampaiDepanDekat();   
belokKeSudut(kiri);   
wallKiriSampaiDepanDekat(); 

belokKeSudut(kiri+200);   

tiupLilinDonk(); 

belokKeSudut(kanan); 
wallKananSampaiDepanDekat(); 
belokKeSudut(atas); 
wallKananSampaiKanan1Jauh(); 
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belokKeSudut(atas); 
majuKompasSampaiKanan1Dekat(); 
belokKeSudut(atas); 
majuKompasTunda(4); 
belokKeSudut(kiri); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(atas); 
wallKiriSampaiDepanDekat(); 

belokKeSudut(atas-200); 
tiupLilinDonk(); 

belokKeSudut(kanan); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(atas); 
wallKananSampaiKanan1Jauh(); 
belokKeSudut(bawah); 
wallKiriTunda(15); 
belokKeSudut(kiri); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(bawah); 
wallKananSampaiDepanDekat(); 

belokKeSudut(bawah+200); 
tiupLilinDonk(); 

while(1); 

} 
else {                                  
beep(2); 
/////////////// start biru    
belokKeSudut(kanan); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(bawah);          
majuKompasSampaiDepanDekat();     
//////////////////// 
//belokKeSudut(kanan); 
//wallKananSampaiKanan1Jauh(); 
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belokKeSudut(kanan); 
majuKompasSampaiKanan2Jauh(); 
belokKeSudut(kanan);         
majuKompasSampaiKanan1Dekat(); 
//belokKeSudut(kanan);         
wallKananSampaiKanan1Jauh(); 
belokKeSudut(kanan);     
majuKompasSampaiDepanDekat();     
////////////////////////    

belokKeSudut(bawah);       

wallKiriTunda(20); 

belokKeSudut(kiri);       

majuKompasSampaiKanan1Dekat(); 
wallKananSampaiDepanDekat(); 
belokKeSudut(bawah); 
wallKiriSampaiKiri1Jauh(); 
//majuKompasSampaiKiri2Jauh(); 
belokKeSudut(bawah); 
majuKompasTunda(5); 

belokKeSudut(kiri); 
majuKompasSampaiDepanDekat(); 

belokKeSudut(atas);       

wallKiriSampaiDepanDekatLilin();    

belokKeSudut(atas+100);       
angkatBoneka();    
gerakSensor(210,20); 

belokKeSudut(bawah);   
wallKananSampaiKanan1Jauh();    
belokKeSudut(bawah);   
//majuKompasSampaiKanan2Jauh(); 
majuKompasTunda(5); 
belokKeSudut(kanan);    
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majuKompasSampaiDepanDekat();     
belokKeSudut(atas);   
wallKananSampaiDepanDekat();     
belokKeSudut(kiri);   
wallKananSampaiDepanDekat();     

belokKeSudut(kiri-200);   

tiupLilinDonk(); 

belokKeSudut(kanan);   
wallKiriSampaiDepanDekat(); 

///////////////////////// 
belokKeSudut(bawah);   
majuKompasTunda(10);    
belokKeSudut(kiri);     
majuKompasSampaiKanan1Dekat();    
belokKeSudut(kiri);       
wallKiriSampaiKiri1Jauh();    

belokKeSudut(kiri);  
majuKompasSampaiKanan1Dekat();   
belokKeSudut(kiri);   
wallKiriSampaiKiri1Jauh();  

belokKeSudut(kiri);  
majuKompasSampaiKanan1Dekat();   
belokKeSudut(kiri);   
wallKananSampaiDepanDekat();  

//////// 
belokKeSudut(bawah);          
wallKananSampaiDepanDekat();  
belokKeSudut(kanan);         
wallKananSampaiDepanDekatLilin();   

belokKeSudut(kanan+200); 
tiupLilinDonk(); 
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/////////////////////// 
belokKeSudut(kiri);   
wallKiriSampaiDepanDekat(); 
belokKeSudut(atas);   
wallKiriSampaiDepanDekat(); 
belokKeSudut(kanan);   
wallKiriSampaiKiri1Jauh(); 
belokKeSudut(kanan);   
//majuKompasSampaiKanan2Jauh(); 
majuKompasTunda(5); 
belokKeSudut(atas);   
majuKompasSampaiDepanDekat();   
belokKeSudut(kiri);   

majuKompasTunda(4); 

taruhBoneka(); 
  
////////////////////////////////////////////  
belokKeSudut(kanan); 
wallKiriSampaiDepanDekat(); 
belokKeSudut(bawah); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(kanan); 
wallKiriSampaiKiri1Jauh(); 
belokKeSudut(kanan);   
//majuKompasSampaiKanan2Jauh(); 
majuKompasTunda(5); 
belokKeSudut(atas);   
majuKompasSampaiDepanDekat();   
belokKeSudut(kiri);   
wallKiriSampaiDepanDekat(); 

belokKeSudut(kiri-200);   

tiupLilinDonk(); 

belokKeSudut(kanan); 
wallKiriSampaiDepanDekat(); 
belokKeSudut(bawah); 
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wallKiriSampaiKiri1Jauh(); 
belokKeSudut(bawah); 
majuKompasSampaiKiri1Dekat(); 
belokKeSudut(bawah); 
majuKompasTunda(4); 
belokKeSudut(kiri); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(bawah); 
wallKananSampaiDepanDekat(); 

belokKeSudut(bawah+200); 
tiupLilinDonk(); 

belokKeSudut(kanan); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(bawah); 
wallKiriSampaiKiri1Jauh(); 
belokKeSudut(atas); 
wallKiriTunda(15); 
belokKeSudut(kiri); 
majuKompasSampaiDepanDekat(); 
belokKeSudut(atas); 
wallKiriSampaiDepanDekat(); 

belokKeSudut(atas-200); 
tiupLilinDonk(); 

while(1); 
} 
                             
while (1) 
      { 
      // Place your code here       
         
        //delay_ms(2000);        
         

      }; 
} 



LAMPIRAN 6 

FOTO ROBOT 

Robot Tampak Depan 



Robot Tampak Belakang 

Robot Tampak Samping 



Robot Tampak Bawah 

Robot Tampak Sudut Kiri 
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PERATURAN KRCI 2009 
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