


/* initializing globals */





int left_eye, right_eye, left_edge, right_edge, left_motor, right_motor;


float forward = 100.0;


float reverse = -100.0;


float stop = 0.0;


int delay = 100;


float ir_motor_l, ir_motor_r, edge_motor_l, edge_motor_r, bump_motor_l;


float bump_motor_r, tract_motor_l, tract_motor_r, comp_motor_l, comp_motor_r;


int traction_old, traction_new, motor_flip;


int obstacle_detected, edge_detected, bumped, no_traction, flip, offcourse;








void wait(int milli_seconds)


{ long timer_a;


  timer_a = mseconds() + (long) milli_seconds;


  while(timer_a >mseconds()) {


                               defer();


                             }


}








void sensor_read ()





poke(0xffb9,0xff);





{ while (1)


 {


  traction_old = traction_new;


  traction_new = analog(9);


  bump = analog(8);


  flip = analog(7);


  if (flip < 100) /* tells where ir sensors are looking when righted */


   {left_eye = analog(3);


    right_eye = analog(4);


    left_edge = analog(5);


    right_edge = analog(6);


    motor_flip = 1; 


    left_motor = 0;


    right_motor = 1;


   }


  else


   {left_eye = analog(5); /* tells where ir is looking when upside down */


    right_eye = analog(6);


    left_edge = analog(4);


    right_edge = analog(3);


    motor_flip = -1; /* reverses motor direction when upside down */


    left_motor = 1; /* tells which motor is on the left when upside down */


    right_motor = 0;


   }


 }


}








void edge_detection ()


/* if edge is detected, back up then turn right */


{ while (1)


 { 


  if left_edge <115 || right_edge <115)


   { edge_detected = 1;


     edge_motor_l = reverse;


     edge_motor_r = reverse;


     wait(500);


     edge_motor_l = stop;


     edge_motor_r = forward;


     wait(250); 


   }


  else


   { edge_detected = 0;


   }


 }


}








/* traction monitor */


void traction_monitor()





{ 


int i = 0;


while (1)


 {


   if (traction_new == traction_old)


     { i = i + 1;  


     }


   else 


     { i = 0;


     }


   if (i > 2000) /* if traction is lost, back up and turn right */


     { no_traction = 1;


       tract_motor_l = reverse;


       tract_motor_r = reverse;


       wait(500);


       tract_motor_l = forward;


       tract_motor_r = stop;


       wait(250);


     }


   else


     { no_traction = 0;


     }


 }


}





/*  object avoidance  behavior */





void object_avoidance()


{ while (1) 


 {


  if (right_eye >99 || left_eye >90 )


     {obstacle_detected = 1; 


      if (right_eye > left_eye)          


       {ir_motor_r = forward;


        ir_motor_l = stop ;


         wait(250);


       }


      else if ( left_eye > right_eye )


       {  ir_motor_r = stop ;


          ir_motor_l = forward;


          wait(250);


       }


      else 


/* if object is perpendicular to path, back up then turn right */      


       {  ir_motor_l = reverse;


          ir_motor_r = reverse;


          wait(250);


          ir_motor_l = forward;


          ir_motor_r = stop;


          wait(250);


       }


     }


  else


     { obstacle_detected = 0;


     }


  }


}








/* heading detection */





void compass_module ()


{








}








/*  bump  sense behavior */





void bump_behavior() /* if bumped, back up and turn right */


{ while(1)


  { if (bump < 190)


     { bumped = 1;


       bump_motor_l = reverse;


       bump_motor_r = reverse;


       wait(150);


       bump_motor_l = forward;


       bump_motor_r = stop;


       wait(150);


     }


    else


     { bumped = 0;


     }


  }


}





/*  this arbitrates between object avoidance, bump behaviors */


void behavior_arbitrate()


{


float mpowerold_l = 0.0;


float mpowerold_r = 0.0;


float mpowernew_l, mpowernew_r, mpowerx_l, mpowerx_r;





  while(1)


 {  


  if (edge_detected)


     {  mpowernew_l = edge_motor_l;


        mpowernew_r = edge_motor_r;


     }


  else if (bumped)  


     { mpowernew_l = bump_motor_l;


       mpowernew_r = bump_motor_r;


     }


  else if (no_traction)


     { mpowernew_l = tract_motor_l;


       mpowernew_r = tract_motor_r;


     }


  else if (obstacle_detected)


     { mpowernew_l = ir_motor_l;


       mpowernew_r = ir_motor_r;


     }


  else if (offcourse)


     { mpowernew_l = comp_motor_l;


       mpowernew_r = comp_motor_r;


     }


  else


     { mpowernew_l = forward;


       mpowernew_r = forward; 


     }


  mpowerx_l = (mpowernew_l + 19.0 * mpowerold_l)/20.0;





  mpowerold_l = mpowerx_l;





  mpowerx_r = (mpowernew_r + 19.0 * mpowerold_r)/20.0;





  mpowerold_r = mpowerx_r;





  motor(left_motor, mpowerx_l * flip_motor);


  motor(right_motor, mpowerx_r * flip_motor);





 }


}





void main()


 { 


  start_process(sensor_read());


  start_process(edge_avoidance());


  start_process(traction_monitor());


  start_process(obstacle_avoidance());


  start_process(compass_module());


  start_process(behavior_arbitrate());


 }








