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    Start

Sensor emits short ultrasonic pulse

     ( Sounding)   

     Is echo heard 

detected by sensor?

 Sensor output pin is high

Sensor output pin is low  

  when echo is detected

   Measure pulse width

 (Height measurement)

Check for discontinuity

Discontinuity?

LED blinks

  Yes No
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The OD mounted here detects all possible 

obtsacles like potholes, trenches, bumps, 

other vehicles, people etc.
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const int startup = 50, numberoferrorsamples = 5, steadystatelimit = 500;
const int startuplimit = 2000, power = 2;
int overflow=0,initial=0,ov1=0, ov2=0, t1=0, t2=0, dist=0, maxdist=0, num=0;
long int cumulative_average=0,samples=0;



void Port1_initialize()        //Setting initial states for warning LEDs
{
        P1DIR=0xFF;
        P1OUT=0x02;  
        P3DIR=0x01;
        P3OUT=0x00;
}

void Port2_initialize()
{
      P2DIR = 0x00;         //Setting all port pins to input mode
      P2IE  = 0x02;         //Enabling interrupts on pin 4 (P2.1)
      P2IES = 0x02;         //Choosing high-low transition for pin 4
      P2IFG = 0x00;         //Resetting interrupt flags
}

void wait()     //Programmed delay before buzzer o/p is reset
{
  int i;
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
  for(i=0;i<30000;i++);
}

void detect_pothole()
{
  if(initial>startup) //Ensuring that the startup time is over
  {  
    asm("MOV.W R4,ov1");
    asm("MOV.W R5,t1");
    asm("MOV.W R6,ov2");
    asm("MOV.W R7,t2");  
    dist = (ov2*65536+t2) – (ov1*65536+t1);
    if(samples==0) dist=0;
    if(dist<0) dist=-dist; //Measuring difference between width of 

//current pulse and the cumulative average

    if(dist>(steadystatelimit))//+startuplimit/((samples+1)^power)))
    {
      num++; //Maintain flag if the width has changed from the average
      if(num>numberoferrorsamples) 
      { //If the deviation is sustained raise alarm
        P1OUT = 0x01;
        P3OUT = 0x01;
        asm("MOV.W dist,R9"); 
        wait();
        P1OUT = 0x02;
        P3OUT = 0x00;
      }



    }
    else //If there is no deviation use current sample to update
    {       //the cumulative average
      num=0;
      samples=samples+1;
      if(samples>1)
        cumulative_average=(cumulative_average*(samples-1)+(ov1*65536+t1))/
(samples);
      else
      {
        samples=1;
        cumulative_average=ov1*65536+t1;
      }
      asm("MOV.W cumulative_average, R7");
    }
    asm("MOV.W dist,R8");
  }
  else
    initial++;
}

void switchled()
{
  if(P2IES==0x00)      //If interrupted and set to rising edge sensitive
  {
    TACTL |=0x04;      //Restart timer
    TACCTL2 = CM_2+CCIS_3+SCS+CAP;
    P2IES=0x02;
  }
  else if(P2IES==0x02) //If interrupted and set to falling edge sensitive
  {
    TACCTL2 = CM_2+CCIS_2+SCS+CAP;
    pulse_width_calculate(); //Calculate width of the pulse
    P2IES=0x00;
  }
  P2IFG =0x00;              //Resetting flag registers
}

void timer_overflow()  //Update overflow register if timer overflows
{
  if(P2IES==0x00)
    overflow=0;
  else
    overflow++;
  asm("MOV.W overflow,R4");
  TACCTL0 &= ~(0x1);
}

void TimerA_initialize()
{



  TACTL = TASSEL_2 + ID_0 + MC_2; //+ TAIE;  //Choosing SMCLK, undivided, 
   //continuous mode (counts to 
   //FFFF) and enabling interrupts

  TACCTL2 = CM_2+CCIS_2+SCS+CAP;  //Capturing on falling edge, input GND, 
    //synchronous capture, capture mode (2nd 
    //capture/compare register)

}

void main()
{      
    WDTCTL = WDTPW + WDTHOLD;   //Stops Watchdog
    asm ("MOV.W   #0x600,SP");  //Initializing Stack Pointer
    init();
    Port1_initialize();
    Port2_initialize();
    TimerA_initialize();
    while(1);
}
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PUBLIC            init
PUBLIC                keypad_init
PUBLIC                ir_init
PUBLIC                watchdog_init
PUBLIC                SetupTA
RSEG CODE
;ORG        0x01000
init                  NOP
BIS.W   #GIE,SR
MOV.B   #KP+REM+RTC     , &UIMask_MSB 
MOV     #00,R4
MOV     #00,R5
MOV     #00,R6
MOV     #00,R7
MOV     #00,R8
MOV     #00,R9
MOV     #00,R10
RET
END
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EXTERN              main
EXTERN              switchled



EXTERN              timer_overflow
EXTERN              detect_pothole

PUBLIC pulse_width_calculate

pulse_width_calculate  MOV TACCR2,R5
                       CALL #detect_pothole
                       RET

ISR_4           CALL #timer_overflow
                RETI

ISR_10          ALL #switchled
RETI

ORG 0FFF0h
           DW ISR_4

ORG 0FFE6h
           DW ISR_10
           END


