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Abstract:

In today’s world, mobility is one of the most important factors for economic growth. The movement of goods for trade, is what keeps any society functioning. The purpose of this project is to simulate the idea that in the future most people would not have to drive vehicles because the vehicles will be driving themselves. 
Introduction:


The robot that was built was able to identify the colors on a traffic light, and act according (i.e. stop on red, go on green.). The robot is also able to avoid obstructions on that road such as other cars. The following is information on the design of the robot.
Integrated System:


The robot was built around a custom made mega128 microcontroller board. It used various sensors to stay on the road, avoid obstructions on the road, and identify the traffic light. The street was on a black painted 4’ x 8’ board, with white electrical tape to designate the street.
Mobile Platform:


The platform is 4” x 8”. It has 3 levels for components. The bottom level has the microcontroller board, motor controllers, sonar units, battery pack, and also is the base from which the motors and photo-sensors attach to. The second level houses a power board which connects to the batteries and also houses the robots LCD display unit. The third level houses the camera the robot uses for traffic light identification. The height of each level is adjustable via threaded rods and nuts to secure each level.
Actuation:

The motors on the robot are 12Vdc, with a peak current of about 3A all together. The motors torque is measured at 8.87 kg-cm each. The part numbers to the motors are GHM-02 and can be found at lynxmotion.com. The front sonar unit is mounted on a pico servo that swings from left to right to cover a blind spot that the robot has if the sonar is pointed forward.
Sensors:


Three different types of sensors are on the robot. The first is the SRF04 sonic range finder from junun.org. These sonar sensors can measure up to 5.1 meters. They are used to avoid objects that are on the road. They are also used to sense a beacon that acts as an indicator for when the robot should start “looking” at the oncoming traffic light. 

The second type of sensors used are Hamamatsu photo reflectors which are also available at junun.org. These sensors will be used for line following. The sensors are digital and are used to detect white tape and black paint.


The last sensor is a CMU-CAM. This camera is used to detect the color of the traffic light. The camera was obtained from Seattle robotics. The camera communicates on a serial interface. The option of RS-232 or TTL serial communication was available. TTL serial communication was chosen because the custom mega128 board that was designed does not have a RS-232 level shifting circuit. Also, because the microcontroller and CMU-CAM are connected by a 6” cable, the need for interference protection via a RS-232 level shifting circuit was not needed.
Behaviors:


The robot starts at the center of the roadway which is much like a race track. Upon starting up, the robot makes a 360 degree turn on its axis while taking mean color values and color range values with the CMU-CAM. This is to help the CMU-CAM adjust to different lighting conditions. The robot then proceeds to find the street and aligns itself with it. Once the robot is aligned it starts to follow the road, and continues taking readings off the front sonar, and left sonar. 

If the left sonar detects an object within 3 inches from it, the CMU-CAM begins looking for the traffic light; this is why there is a block of wood on the left side of the road just before the traffic light. The block is the beacon that tells the robot to start looking for a traffic light ahead. Once the robot passes the beacon, it immediately looks for a red light, if it doesn’t see the red light, it assumes the light is green an continues to drive. Originally the design called for a decision on yellow, but yellow is a hard color to track consistently with the CMU-CAM, therefore the yellow color tracking feature on the robot was abandoned for the sake of saving time. If the light is red the robot stops. Sometimes when the robot stops on red it might not be pointed directly at the light anymore. The robot turns itself left and right slightly to make sure it actually points at the light while checking for a green light. The robot looks for a green light rather than a “not red” light. Checking for a green light would be a safer way to implement a traffic light robot, because if you look for a “not red” and something happens like the power to the light goes out, the robot will go because the red light disappeared which could be dangerous. Once the light is green the robot will continue following the road.
If there is an object on the road, the robot stops and goes around the object. The left sonar unit is used to sense when it has already passed the road obstruction so that it can get back onto the street.
Experiment layout:


The traffic light is manually controlled to demonstrate all possible situations. Also cubes will be used to simulate stopped cars on the road.
Source code:


The following is Citizen Kanes’ source code. I provide this code without warranty, and allow anyone to use it as they wish, so long as it’s not used to gain a profit.
All code was written using WINAVR available at AVRfreaks.net

Header files are not included.

LCD CODE:
#include <avr/io.h>

#include <avr/delay.h>

#include <stdio.h>

#include <stdlib.h> 

#define EN 0x20

#define RS 0x10


int Count_lcd; //Global variables for putChar routine


//int char_count; 


int Row2count;

void LCD_init(void)

{


Count_lcd = 0;


Row2count = 0;


_delay_loop_2(1000);
//First 4 nibbles sets 4-bit mode


DDRA = 0xFF;


PORTA = 0x03;


PORTA = 0x23;


PORTA = 0x03;


_delay_loop_2(400); 


PORTA = 0x03;


PORTA = 0x23;


PORTA = 0x03;


_delay_loop_2(400); 


PORTA = 0x03;


PORTA = 0x23;


PORTA = 0x03;


_delay_loop_2(400); 


PORTA = 0x02;


PORTA = 0x22;


PORTA = 0x02;


_delay_loop_2(160); // next two nibbles sets two line mode


PORTA = 0x02;


PORTA = 0x22;


PORTA = 0x02;


_delay_loop_2(160);


PORTA = 0x0C;


PORTA = 0x2C;


PORTA = 0x0C;


_delay_loop_2(160);  // next two nibbles Display, Cursor, and Cursor Blink on


PORTA = 0x00;


PORTA = 0x20;


PORTA = 0x00;


_delay_loop_2(160);


PORTA = 0x0F;


PORTA = 0x2F;


PORTA = 0x0F;


_delay_loop_2(160); // clear display, cursor home


PORTA = 0x00;


PORTA = 0x20;


PORTA = 0x00;


_delay_loop_2(160);


PORTA = 0x01;


PORTA = 0x21;


PORTA = 0x01;

}

int putCharLCD(char ch)

{


int j;


if(Count_lcd != 20)


{



PORTA = (ch >> 4) | (EN | RS); //First nibble



_delay_loop_2(6000);



PORTA = (ch >> 4) | RS;



_delay_loop_2(160);



ch &= 0x0F;



PORTA = (ch | EN | RS); // second nibble



_delay_loop_2(6000);



PORTA = (ch | RS);



Count_lcd = Count_lcd + 1;



//char_count = char_count - 1;


}


else


{



if(Row2count == 0)



{




PORTA = 0x0C | EN;

// jump to second line




_delay_loop_2(6000);




PORTA = 0x0C;




_delay_loop_2(160);




PORTA = 0x00 | EN;




_delay_loop_2(6000);




PORTA = 0x00;




j = 20;




do




// clear line 2




{





PORTA = 0x02 | EN | RS;





_delay_loop_2(6000);





PORTA = 0x02 | RS;





PORTA = 0x00 | EN | RS;





_delay_loop_2(6000);





PORTA = 0x00 | RS;





j = j - 1;




}while(j != 0);




j = 20;




do




{





PORTA = 0x01 | EN;

// Back to left of line 2





_delay_loop_2(6000);





PORTA = 0x01;





_delay_loop_2(160);





PORTA = 0x00 | EN;





_delay_loop_2(6000);





PORTA = 0x00;





j = j - 1;




}while(j != 0);




PORTA = (ch >> 4) | (EN | RS); //First nibble




_delay_loop_2(6000);




PORTA = (ch >> 4) | RS;




_delay_loop_2(160);




ch &= 0x0F;




PORTA = (ch | EN | RS); // second nibble




_delay_loop_2(6000);




PORTA = (ch | RS);




Count_lcd = 1; // equals 1 because there is already 1 char on row 2








// when row two write operations begin.




Row2count = 1;



}



else



{  




PORTA = 0x00 | EN;

// cursorback home




_delay_loop_2(6000);




PORTA = 0x00;




_delay_loop_2(160);




PORTA = 0x02 | EN;




_delay_loop_2(6000);




PORTA = 0x02;




j = 20;




do




// clear line 1




{





PORTA = 0x02 | EN | RS;





_delay_loop_2(6000);





PORTA = 0x02 | RS;





PORTA = 0x00 | EN | RS;





_delay_loop_2(6000);





PORTA = 0x00 | RS;





j = j - 1;




}while(j != 0);




PORTA = 0x00 | EN;

// cursorback home




_delay_loop_2(6000);




PORTA = 0x00;




_delay_loop_2(160);




PORTA = 0x02 | EN;




_delay_loop_2(6000);




PORTA = 0x02;




PORTA = (ch >> 4) | (EN | RS); //First nibble




_delay_loop_2(6000);




PORTA = (ch >> 4) | RS;




_delay_loop_2(160);




ch &= 0x0F;




PORTA = (ch | EN | RS); // second nibble




_delay_loop_2(6000);




PORTA = (ch | RS);




Count_lcd = 1; // equals 1 because there is 1 char on line 1








// when writes to line 1 begin




Row2count = 0;



}


}


return ch; 

}

void clearDisp(void)

{


_delay_loop_2(400);


PORTA = 0x00 | EN;

// cursorback home & clear


_delay_loop_2(6000);


PORTA = 0x00;


_delay_loop_2(160);


PORTA = 0x01 | EN;


_delay_loop_2(6000);


PORTA = 0x01;


Count_lcd = 0;


Row2count = 0;


_delay_loop_2(400);

}

//int main(void)

//{


//fdevopen(putCharLCD, NULL, 0);


//char x = 'A';


//char_count = 65;


//LCD_init();


//int x = 256;


//char string[4];


//itoa(x, string, 10);


//printf(string);


//printf("123456789jjjjjjjjjjjqwejgjgjgjgjgjgjgjgjqwe");


//do{


//putCharLCD(x);


//}while(char_count != 0);


//clearDisp();


//printf("123456789jjjjjjjjjjjqwe");


//clearDisp();


//printf("123456789jjjjjjjjjjjqwejgjgjgjgjgjgjgjgjqwe");

//}

Motor CODE:

// Motor Direction Summary

// PORTC |= 0x00;  = dir = Counter-clock wise rotation

// PORTC |= 0x02;  = dir = Forward

// PORTC |= 0x01;  = dir = Reverse

// PORTC |= 0x03;  =  dir = Clock wise

// use MotorR and MotorL for turning on forward and reverse

//Motor speed ranges from 0 to 10000

#include <avr/delay.h>

#include <avr/io.h>

#define MotorR   OCR1A

#define MotorL   OCR1B

#define FWD      0x02

#define REV

 0x01

#define Clockw   0x03

#define cClockw  0x00

int oldDir, oldMR, oldML;

void motor_init(void)

{


MotorR = 0;   // Motors set to stop


MotorL = 0;


TCCR1A = 0xA2; // Use OC1A and OC1B


TCCR1B = 0x1A; // Fast PWM mode with division by 8


ICR1 = 10000; // max counter value


DDRB |= 0x60; // Set up outputs


DDRC |= 0x03; // PC0 = MR; PC1 = ML 





  // Direction pins initialized


oldDir = 0x04; // value that does not represent a direction

}

void motorCon(int MR,int ML, int dir)

{


int TempMR, TempML;


int incMR, incML;


int decMR, decML;


if(oldDir != dir)


{


MotorR = 0;


MotorL = 0;


oldMR = 0;


oldML = 0;


_delay_loop_2(50000);


_delay_loop_2(50000);


_delay_loop_2(50000);


_delay_loop_2(50000);


PORTC &= 0xFC;


PORTC |= dir;


}


if(MR > oldMR)


{


TempMR = (MR - oldMR);


TempMR = (TempMR/4);


MotorR = (oldMR + TempMR);


incMR = (oldMR + TempMR);


_delay_loop_2(49999);


MotorR = (incMR + TempMR);


incMR += TempMR;


_delay_loop_2(49999);


MotorR = (incMR + TempMR);


incMR += TempMR;


_delay_loop_2(49999);


MotorR = MR;


}


if(ML > oldML)


{


TempML = (ML - oldML);


TempML = (TempML/4);


MotorL = (oldML + TempML);


incML = (oldML + TempML);


_delay_loop_2(49999);


MotorL = (incML + TempML);


incML += TempML;


_delay_loop_2(49999);


MotorL = (incML + TempML);


incML += TempML;


_delay_loop_2(49999);


MotorL = ML;


}


if(MR < oldMR)


{


TempMR = (oldMR - MR);


TempMR = (TempMR/4);


MotorR = (oldMR - TempMR);


decMR = (oldMR - TempMR);


_delay_loop_2(49999);


MotorR = (decMR - TempMR);


decMR -= TempMR;


_delay_loop_2(49999);


MotorR = (decMR - TempMR);


decMR -= TempMR;


_delay_loop_2(49999);


MotorR = MR;


}


if(ML < oldML)


{


TempML = (oldML - ML);


TempML = (TempML/4);


MotorL = (oldML - TempML);


decML = (oldML - TempML);


_delay_loop_2(49999);


MotorL = (decML - TempML);


decML -= TempML;


_delay_loop_2(49999);


MotorL = (decML - TempML);


decML -= TempML;


_delay_loop_2(49999);


MotorL = ML;


}


if(MR == oldMR)


{


MotorR = MR;


}


if(ML == oldML)


{


MotorL = ML;



}


oldMR = MR;


oldML = ML;


oldDir = dir;

}

Sonar CODE:

#include <avr/io.h>

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <inttypes.h>

// testing headerszzz

#include "../LCDcode/LCD.h"

#include <stdlib.h>

#include <stdio.h>

volatile uint16_t ms_count;

volatile int sonarA, sonarB, sonarC;

volatile int TdistA, TdistB, TdistC;

volatile int distA, distB, distC;

volatile int inA,inB,inC;

volatile int sfbusy;

volatile int sonarCount, avg;

void us50_sleep(uint16_t us50)

{

  TCNT0  = 0;

  ms_count = 0;

  while (ms_count != us50);

}

INTERRUPT(SIG_OUTPUT_COMPARE0)

{

  ms_count++;

  // start sonar routines

  if(sonarA == 1)

  {

  inA = PINC & (0x04); 


  if(inA != 0)


  {


  TdistA = TdistA + 1;


  }


  else


  {


  distA = TdistA;


  TdistA = 0;


  sonarA = 0;


  sfbusy = 0;


  }

  }

  if (sonarB == 1)

  {


  inB = PINC & (0x10); 


  if(inB != 0)


  {


  TdistB = TdistB + 1;


  }


  else


  {


  distB = TdistB;


  TdistB = 0;


  sonarB = 0;


  sfbusy = 0;


  }

  }

  if (sonarC == 1)  

  {


  inC = PINC & (0x40); 


  if(inC != 0)


  {


  TdistC = TdistC + 1;


  }


  else


  {


  distC = TdistC;


  TdistC = 0;


  sonarC = 0;


  sfbusy = 0;


  }

  }

}

void init_timer(void)

{

  /*

   * Initialize timer0 to generate an output compare interrupt, and

   * set the output compare register so that we get that interrupt

   * every millisecond.

   */

  TIFR  |= _BV(OCIE0);

  TCCR0  = _BV(WGM01)|_BV(CS02)|_BV(CS00); /* CTC, prescale = 128 */

  TCNT0  = 0;

  TIMSK |= _BV(OCIE0);    /* enable output compare interrupt */

  OCR0   = 6;          /* match in 50 us */

}

void sonar_init(int x)

{


DDRC |= 0x08; // sonarA 


DDRC &= 0xFB;


if(x >= 2)


{


DDRC |= 0x20; // sonarB


DDRC &= 0xEF;


}


if(x == 3)


{


DDRC |= 0x80; //sonarC


DDRC &= 0xBF;


}


PORTC = 0x00;


sonarA = 0;


sonarB = 0;


sonarC = 0;


distA = 1000;


distB = 1000;


distC = 1000;


sfbusy = 0;


init_timer(); // initializing timer for sonar 

}

void trigA(void)

{


PORTC |= 0x08;
//Trigger high


us50_sleep(1); // 


PORTC &= 0xF7;


us50_sleep(5);

}

void trigB(void)

{


PORTC |= 0x20;
// trigger high


us50_sleep(1); // 


PORTC &= 0xDF;


us50_sleep(5);

}

void trigC(void)

{


PORTC |= 0x80;
 //trigger high


us50_sleep(1); //


PORTC &= 0x7F;


us50_sleep(5);

}

void SampSonarA(void)

{


for(int j=2; j != 0;j--)


{



if (sfbusy == 0)



{



sfbusy = 1;



trigA();



sonarA = 1;



}



do{



if(sfbusy == 0) break;



}while(1);



if(j == 2) avg = distA;



else if(j > 0) avg = (avg + distA)/2; 


}


distA = avg;


us50_sleep(200);

}

void SampSonarB(void)

{


for(int j=2; j != 0;j--)


{



if (sfbusy == 0)



{



sfbusy = 1;



trigB();



sonarB = 1;



}



do{



if(sfbusy == 0) break;



}while(1);



if(j == 2) avg = distB;



else if(j > 0) avg = (avg + distB)/2; 


}


distB = avg;


us50_sleep(200);


}

void SampSonarC(void)

{


for(int j=2; j != 0;j--)


{



if (sfbusy == 0)



{



sfbusy = 1;



trigC();



sonarC = 1;



}



do{



if(sfbusy == 0) break;



}while(1);



if(j == 2) avg = distC;



else if(j > 0) avg = (avg + distC)/2; 


}


distC = avg;


us50_sleep(200);

}

//int main(void)

//{


//LCD_init();


//sonar_init(3);


//fdevopen(putCharLCD, NULL, 0);


/* enable interrupts */


//sei();


//do{

//
SampSonarC();

//
us50_sleep(10000);


//clearDisp();


//printf("%d",distC);


//SampSonarB();


//printf(" %d",distB);


//SampSonarA();


//printf(" %d",distA);


//}while(1); 


//}   

Servo CODE:

#include <inttypes.h>

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <avr/io.h>

#include <avr/delay.h>

#include "../sonar/sonar.h"

#include "../LCDcode/LCD.h"

#include <stdio.h>

#include "../UART1/UART1.h"

#define SERVO1   OCR3A

#define FullRight

4600

#define almostRight

4300

#define rightBlind

4000

#define rightCenter

3500

#define center


3000

#define leftCenter

2500

#define leftBlind

1800

#define almostLeft

1500

#define FullLeft

1300

int servoCT, revCT, servoPos, servoOsc, DCT, Start, timeOut, timeCt;

void init_timer2(void)

{


TIFR |= 0x80; // clear flag


TCCR2 = 0x0B; // timer 2 output compare with 256 prescaler *CTC


TCNT2  = 0;


TIMSK |= 0x80; // timer2 output compare intterupt enable


OCR2 = 255;


Start = 0;


timeOut = 0;

}

void servo_init(void)

{


DDRE |=0x08;


TCCR3A |= 0x82;


//set OCR3A for fast PWM


TCCR3B |= 0x1A;


//set waveform generation mode as fast PWM 8 bit mode








//prescale clock by 8


ICR3 = 20000;


//max value


revCT = 0;


servoOsc = 0;


servoPos = FullLeft;


SERVO1 = servoPos;


_delay_loop_2(65000);  // delay to allow servo to reach starting position


_delay_loop_2(65000);


_delay_loop_2(65000); 


_delay_loop_2(65000);


_delay_loop_2(65000);


_delay_loop_2(65000);


_delay_loop_2(65000);


_delay_loop_2(65000); 


_delay_loop_2(65000);


_delay_loop_2(65000);


init_timer2();        // init timer two for interrupt

}

SIGNAL(SIG_OUTPUT_COMPARE2)

{


if(servoOsc == 1)


{



if(revCT == 0)





// go to the right till



{



SERVO1 = servoPos;




// servo reaches reightCenter



servoPos = servoPos + 1;




if(servoPos >= rightCenter)




{




revCT = 1;




servoPos = rightCenter;




}



}



if(revCT == 1)



// go to the left till



{






// servo reaches left blind



SERVO1 = servoPos;



servoPos = servoPos - 1;




if(servoPos <= leftBlind)




{




revCT = 0;




servoPos = leftBlind;




}



}


}


if(Start == 1)


{


DCT--;


if(DCT == 0) Start = 0;


}


if(timeOut == 1)


{


timeCt--;


if(timeCt == 0) recFlag = 1;


}

}

/*int main(void)

{



LCD_init();


fdevopen(putCharLCD, NULL, 0);


servo_init();


init_timer2();


sei();


while(1);

}*/


Photo Reflector CODE:

#include "../LCDcode/LCD.h"

#include "../motor/motor.h"

#include "../servo/servo.h"

#include <stdio.h>

#include <avr/io.h>

#include "../sonar/sonar.h"

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <inttypes.h>

#include <avr/delay.h>

// 1 = white

// 0 = black

int RR, RL, LR, LL;

void photo_init(void)

{


DDRD &= 0x0F; // initialize photo reflector inputs on MCU


PORTD |= 0xF0; // enable pull up resistors for photo reflectors

}

void sampPhoto(void)

{


RR = PIND >> 4;


RL = PIND >> 5;


LR = PIND >> 6;


LL = PIND >> 7;


RR &= 0x01;


RL &= 0x01;


LR &= 0x01;


LL &= 0x01;

}

UART & CMU CODE:

#include <inttypes.h>

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <avr/io.h>

#include <avr/delay.h>

#include "../LCDcode/LCD.h"

#include <stdio.h>

#include <stdlib.h>

#include "../servo/servo.h"

// on RED Yellow = 65 max

int text,recFlag,haha;

unsigned char meanArry[9];

unsigned char TCArry[9];

unsigned char REDArry[9];

unsigned char YELLOWArry[9];

unsigned char GREENArry[9];

void UART1_init(void)

{


UBRR1H = 0x00;  //set up UART for 38.4k baud 


UBRR1L = 0x33;


UCSR1A |= 0x02;


UCSR1C = 0x06;


UCSR1B = 0x18;


text = 30;


haha = 100;

}

void USART1_TRANSMIT(char data[text])

{


int t=0;


while ((t < (text + 1)) & (data[t] != 0x00)) 


{



/* Wait for empty transmit buffer */



while ((UCSR1A & _BV(UDRE1)) == 0)



;



UDR1 = data[t];



t++;


}

}

unsigned char USART1_Receive( void )

{

unsigned int m = 32000 ;


/* Wait for data to be received */


while ( !(UCSR1A & (1<<RXC1)))


{


m--;


if(m == 0) break;


}


/* Get and return received data from buffer */


return UDR1;

}

void printMean(void)

{


clearDisp();


int j = 2;


do{


printf("%d ",meanArry[j]); // print array


j++;


if(j == 5) break;


}while(1);

}

void CMU_init(void)

{


USART1_TRANSMIT("RS\r"); // reset


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


USART1_TRANSMIT("PM 1\r"); // poll mode


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


USART1_TRANSMIT("RM 3\r"); // raw output


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


USART1_TRANSMIT("MM 0\r"); // middle mass off


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


USART1_TRANSMIT("SW 35 65 45 75\r"); // poll mode


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);

}

void getMean(void)

{


int i = 1;


USART1_TRANSMIT("GM\r");



//do{



//meanArry[0] = USART1_Receive();



//}while((meanArry[0] != 255));




while(USART1_Receive() != 255);



do{



meanArry[i] = USART1_Receive(); // place mean in array



i++;



}while(i != 9);


_delay_loop_2(150);

}

void trackColor(void)

{


int j = 1;


USART1_TRANSMIT("TC 128 255 0 128 0 128\r");


while(USART1_Receive() != 255);


do{


TCArry[j] = USART1_Receive(); // place mean in array


j++;


}while(j != 9);


_delay_loop_2(150);

}

void trackRED(void)

{


int j = 1;


USART1_TRANSMIT("TC 150 255 16 100 16 60\r");


while(USART1_Receive() != 255);


do{


REDArry[j] = USART1_Receive(); // place mean in array


j++;


}while(j != 9);


_delay_loop_2(150);

}

void trackYellow(void)

{


int j = 1;


USART1_TRANSMIT("TC 240 255 220 255 16 170\r");


while(USART1_Receive() != 255);


do{


YELLOWArry[j] = USART1_Receive(); // place mean in array


j++;


}while(j != 9);


_delay_loop_2(150);

}

void trackGreen(void)

{


int j = 1;


USART1_TRANSMIT("TC 16 90 50 255 16 55\r");


while(USART1_Receive() != 255);


do{


GREENArry[j] = USART1_Receive(); // place mean in array


j++;


}while(j != 9);


_delay_loop_2(150);

}

void printTC(void)

{


clearDisp();


int j = 2;


do{


printf("%d ",TCArry[j]); // print array


j++;


if(j == 8) break;


}while(1);

}

void printTCRED(void)

{


int j = 7;


do{


printf("%d ",REDArry[j]); // print array


j++;


if(j == 8) break;


}while(1);

}

void printTCYELLOW(void)

{


int j = 7;


do{


printf("%d ",YELLOWArry[j]); // print array


j++;


if(j == 8) break;


}while(1);

}

void printTCGREEN(void)

{


int j = 7;


do{


printf("%d ",GREENArry[j]); // print array


j++;


if(j == 8) break;


}while(1);

}

/*int main (void)

{


LCD_init();


fdevopen(putCharLCD, NULL, 0);


UART1_init();


CMU_init();


do{


clearDisp();


getMean();


printMean();


trackRED();


trackYellow();


trackGreen();


printTCRED();


printTCYELLOW();


printTCGREEN();


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


_delay_loop_2(40000);


}while(1); 

} */

Traffic light CODE:

#include "../LCDcode/LCD.h"

#include "../motor/motor.h"

#include "../servo/servo.h"

#include "../photoR/photoR.h"

#include "../UART1/UART1.h"

#include <stdio.h>

#include <avr/io.h>

#include "../sonar/sonar.h"

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <inttypes.h>

#include <avr/delay.h>

#define red  0x01

#define Yellow  0x02

#define green  0x04

int main(void)

{


int s;


DDRB = 0x01;


DDRD |= 0x07;


DDRA = 0x00;


PORTA = 0x01;


PORTD = 0x00;


do{



do{




s = PINA;




s &= 0x01;




if(s == 0)




{




PORTD = green;




break;




}



}while(1);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



do{




s = PINA;




s &= 0x01;




if(s == 0)




{




PORTD = Yellow;




break;




}



}while(1);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



do{



s = PINA;



s &= 0x01;



if(s == 0)



{



PORTD = red;



break;



}



}while(1);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);



_delay_loop_2(65500);


}while(1);

}

Object Avoidance CODE:

#include "../LCDcode/LCD.h"

#include "../motor/motor.h"

#include "../servo/servo.h"

#include <stdio.h>

#include <avr/io.h>

#include "../sonar/sonar.h"

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <inttypes.h>

int randDir;

int act_A, act_B, act_C;

void sonar_arb(int A,int B, int C)

{


if(B<25)


{


act_B = 1;


}


if(A<25)


{



if(A<C)



{



act_A = 1;



}


}


if(C<25)


{



if(C<A)



{



act_C = 1;



}


}

}

int main(void)

{


LCD_init();


sonar_init(3);


fdevopen(putCharLCD, NULL, 0);


motor_init();


servo_init();


servoOsc = 1;


sei();


printf("Citizen Kane        Julio Suarez");


motorCon(10000,10000,FWD);


act_A = 0;


act_B = 0;


act_C = 0;


do


{


SampSonarA();


SampSonarB();


SampSonarC();


sonar_arb(distA,distB,distC);


if(act_A)


{


motorCon(8500,5500,FWD);


us50_sleep(9000);


motorCon(10000,10000,FWD);


act_A = 0;


}


if(act_B)


{


randDir = TCNT1;


randDir &= 0x01;



if(randDir == 1)



{



motorCon(10000,10000,cClockw);



randDir = TCNT1;



randDir &= 0x01;





if(randDir == 1)




{




us50_sleep(18000);




}




else




{




us50_sleep(9000);




}



motorCon(10000,10000,FWD);



}



else



{



motorCon(10000,10000,Clockw);



randDir = TCNT1;



randDir &= 0x01;





if(randDir == 1)




{




us50_sleep(18000);




}




else




{




us50_sleep(9000);




}



motorCon(10000,10000,FWD);



}


act_B = 0;


}


if(act_C)


{


motorCon(5500,8500,FWD);


us50_sleep(17000);


motorCon(10000,10000,FWD);


act_C = 0;


}


}while(1);

}

Demo CODE:

#include "../LCDcode/LCD.h"

#include "../motor/motor.h"

#include "../servo/servo.h"

#include "../photoR/photoR.h"

#include "../UART1/UART1.h"

#include <stdio.h>

#include <avr/io.h>

#include "../sonar/sonar.h"

#include <avr/interrupt.h>

#include <avr/signal.h>

#include <inttypes.h>

#include <avr/delay.h>

int halfLine = 0, Offleft = 0, offRight = 0, onLine = 0;

int aveRed, aveGreen, aveBlue, bigRed, smallRed, bigGreen, smallGreen, bigBlue, smallBlue;

int c, sonarHAHA, lightDone, postDone, b, car;

void findGreenCW(void)

{


while(1)


{


motorCon(1000,1000,cClockw);


sampPhoto();


if(RL == 0 && RR == 0) break;


}


while(1)


{


motorCon(1000,1000,Clockw);


_delay_loop_2(1000);


trackGreen();


if(GREENArry[7] > 20) break;


_delay_loop_2(1000);


trackGreen();


if(GREENArry[7] > 20) break;


_delay_loop_2(1000);


trackGreen();


if(GREENArry[7] > 20)break;


sampPhoto();


if(RL == 1 && RR == 1) break;


}

}

void followTrackCW(void)

{



sampPhoto();



if(RR == 1 && RL == 0)



{




if(halfLine == 0)




{




motorCon(10000,10000,FWD);




onLine = 0;




halfLine = 1;




Offleft = 0;




offRight = 0;




}



}



if(RR == 0 && RL == 0)



{




if(Offleft == 0)




{




motorCon(4000,9000,FWD);




onLine = 0;




halfLine = 0;




Offleft = 1;




offRight = 0;




}



}



if(RR == 1 && RL == 1)



{




if(onLine == 0)




{




motorCon(10000,6000,FWD);




onLine = 1;




halfLine = 0;




Offleft = 0;




offRight = 0;




}



}



if (RR == 0 && RL == 1)



{




if(offRight == 0)




{




motorCon(9000,4000,FWD);




onLine = 0;




halfLine = 0;




Offleft = 0;




offRight = 1;




}



}

}

void findStreet(void)

{


int done = 1;


motorCon(5000,5000,FWD);


do{



sampPhoto();



if(RR == 1)



{




motorCon(0,2500,FWD);




do{





sampPhoto();





if(LL == 1)





{





motorCon(0,0,FWD);





done = 0;





break;





}




}while(1);



}



else if(LL == 1)



{




motorCon(2500,0,FWD);




do{





sampPhoto();





if(RR == 1)





{





motorCon(0,0,FWD);





done = 0;





break;





}




}while(1);



}


}while(done);

}

void alignStreetCW(void)

{


int done = 1;


motorCon(4000,4000,FWD);


do{


sampPhoto();


if(RR == 0 && LL == 0) break;


}while(1);


do{



sampPhoto();



if(RR == 1)



{




motorCon(0,0,FWD);




motorCon(0,2500,FWD);




do{





sampPhoto();





if(LL == 1)





{





motorCon(0,0,FWD);





done = 0;





break;





}




}while(1);



}



if(LL == 1)



{




motorCon(0,0,FWD);




motorCon(2500,0,FWD);




do{





sampPhoto();





if(RR == 1)





{





motorCon(0,0,FWD);





done = 0;





break;





}




}while(1);



}


}while(done);


motorCon(5000,5000,REV);


do{


sampPhoto();


if(RR == 0 && LL == 0) break;


}while(1);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


motorCon(5000,5000,Clockw);


do{



sampPhoto();



if(RR == 1) 



{



motorCon(0,0,FWD);



break;



}


}while(1);

}

void alignStreetCCW(void)

{


int done = 1;


motorCon(4000,4000,FWD);


do{


sampPhoto();


if(RR == 0 && LL == 0) break;


}while(1);


do{



sampPhoto();



if(RR == 1)



{




motorCon(0,0,FWD);




motorCon(0,2500,FWD);




do{





sampPhoto();





if(LL == 1)





{





motorCon(0,0,FWD);





done = 0;





break;





}




}while(1);



}



if(LL == 1)



{




motorCon(0,0,FWD);




motorCon(2500,0,FWD);




do{





sampPhoto();





if(RR == 1)





{





motorCon(0,0,FWD);





done = 0;





break;





}




}while(1);



}


}while(done);


motorCon(5000,5000,REV);


do{


sampPhoto();


if(RR == 0 && LL == 0) break;


}while(1);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


motorCon(5000,5000,cClockw);


do{



sampPhoto();



if(LL == 1) 



{



motorCon(0,0,FWD);



break;



}


}while(1);


motorCon(0,0,FWD);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);

}

void followTrackCCW(void)

{



sampPhoto();



if(LL == 1 && LR == 0)



{




if(halfLine == 0)




{




motorCon(10000,10000,FWD);




onLine = 0;




halfLine = 1;




Offleft = 0;




offRight = 0;




}



}



if(LL == 0 && LR == 0)



{




if(Offleft == 0)




{




motorCon(10000,3000,FWD);




onLine = 0;




halfLine = 0;




Offleft = 1;




offRight = 0;




}



}



if(LL == 1 && LR == 1)



{




if(onLine == 0)




{




motorCon(8000,10000,FWD);




onLine = 1;




halfLine = 0;




Offleft = 0;




offRight = 0;




}



}



if (LL == 0 && LR == 1)



{




if(offRight == 0)




{




motorCon(5000,10000,FWD);




onLine = 0;




halfLine = 0;




Offleft = 0;




offRight = 1;




}



}

}

void CMUCalibrate(void)

{


motorCon(5000,5000,cClockw);


getMean();


smallRed = meanArry[2];


smallGreen = meanArry[3];


smallBlue = meanArry[4];


bigRed = meanArry[2];


bigGreen = meanArry[3];


bigBlue = meanArry[4];


aveRed = meanArry[2];


aveGreen = meanArry[3];


aveBlue = meanArry[4];


DCT = 5000;


Start = 1;


do{



getMean();



if(meanArry[2]< smallRed ) smallRed = meanArry[2];



if(meanArry[2] > bigRed) bigRed = meanArry[2];



if(meanArry[3]< smallGreen ) smallGreen = meanArry[3];



if(meanArry[3] > bigGreen) bigGreen = meanArry[3];



if(meanArry[4]< smallBlue ) smallBlue = meanArry[4];



if(meanArry[4] > bigBlue) bigBlue = meanArry[4];



aveRed = ((aveRed+meanArry[2])/2);



aveGreen = ((aveGreen+meanArry[3])/2);



aveBlue = ((aveBlue+meanArry[4])/2);


}while(DCT);


//printf("%d ",aveRed);


//printf("%d ",aveGreen);


//printf("%d ",aveBlue);


//printf("%d ",smallRed);


//printf("%d ",bigRed);


//printf("%d ",smallGreen);


//printf("%d ",bigGreen);


//printf("%d ",smallBlue);


//printf("%d ",bigBlue);

}

void slowTrack(void)

{




sampPhoto();




if(RR == 1 && RL == 0)




{




if(halfLine == 0)




{




motorCon(6000,6000,FWD);




onLine = 0;




halfLine = 1;




Offleft = 0;




offRight = 0;




}




}




if(RR == 0 && RL == 0)




{




if(Offleft == 0)




{




motorCon(3000,6000,FWD);




onLine = 0;




halfLine = 0;




Offleft = 1;




offRight = 0;




}




}




if(RR == 1 && RL == 1)




{




if(onLine == 0)




{




motorCon(6000,4000,FWD);




onLine = 1;




halfLine = 0;




Offleft = 0;




offRight = 0;




}




}




if (RR == 0 && RL == 1)




{




if(offRight == 0)





{





motorCon(6000,2500,FWD);





onLine = 0;





halfLine = 0;





Offleft = 0;





offRight = 1;





}




}

}

void LightslowCW(void)

{


SampSonarC();


if(distC <= 6 && c == 0)


{




sonarHAHA = 1;



do{



followTrackCW();



SampSonarC();




if(distC > 10) 




{






for(int o = 400; o != 0; o--)






{






followTrackCW();






}






sonarHAHA = 0;




}



}while(sonarHAHA);



servoOsc = 1;



motorCon(6000,6000,FWD);



b = 20;



do{



while(b != 0)



{




postDone = 0;




slowTrack();




trackRED();




//trackGreen();




if(REDArry[7] > 60)




{





motorCon(0,0,FWD);





do{






findGreenCW();






if(GREENArry[7] > 20) 






{






sonarHAHA = 1;






postDone = 1;






b = 1;






break;






}





}while(1);




}




b--;




if(b == 0) 




{




postDone = 1;




sonarHAHA = 1;




}



}



}while(!sonarHAHA);



do{



followTrackCW();



SampSonarC();



if(distC <= 6 && c == 0)



{




do{




followTrackCW();




SampSonarC();





if(distC > 10)





{






for(unsigned int o = 65530; o != 0; o--)






{






followTrackCW();






}






postDone = 0;






break;





}




}while(1);



}



}while(postDone);



servoOsc = 0;



SERVO1 = center;


}

}

void avoidCars(void)

{


SampSonarB();


if(distB < 10)


{


motorCon(9000,9000,Clockw);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


motorCon(5000,5000,REV);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


findStreet();


motorCon(10000,10000,FWD);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


motorCon(9000,9000,cClockw);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


motorCon(9350,10000,FWD);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


do{


while(distC < 17)


{


SampSonarC();


}


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


SampSonarC();


if(distC < 17)


{


car = 1;


}


else


{


car = 0;


}


}while(car);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


motorCon(9000,9000,cClockw);


_delay_loop_2(65500);
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_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


_delay_loop_2(65500);


findStreet();


alignStreetCW();


motorCon(6000,6000,FWD);


}

}

int main(void)

{


sonarHAHA = 0;


DDRF = 0x00;


PORTF = 0x01;


//postDone = 0;


lightDone = 0;


LCD_init();


fdevopen(putCharLCD, NULL, 0);


sonar_init(3);


UART1_init();


photo_init();


servo_init();


CMU_init();


motor_init();


c = PINF;


c &= 0x01;


sei();


printf("Easy Street REU:2005Citizen Kane Julio S");       


CMUCalibrate();


findStreet();


if(c == 1)


{



alignStreetCCW();



do{



followTrackCCW();



}while(1);


}


if(c == 0)


{



alignStreetCW();



SERVO1 = center;



do{




followTrackCW();




LightslowCW();




avoidCars();



}while(1);


}

}

