/************************************************

          NZINGA AUGUSTO IMDL

             SUMMER 2000

              SETTER

             set table

**************************************************/             

#include <tjpbase.h>

#include <stdio.h>

#include <hc11.h>

/****************DEFINES*****************************************/

/***********FUNCTION PROTOTYPES**************/

void callibrate(void);


//callibrate the sensors

int aligned(void);



//returns 0 if not aligned

void lft_rtangle_turn(void);
//make a left right angle turn

void left_turn(void);
 

//make a slight 20-70 degree left turn

void right_turn(void);


//make a slight 20-70 degree right turn

void left_juke(void);


//jerk left

void right_juke(void);


//jerk right

void drop_plate(void);


//drop one plate

void drop_fork(void);


//drop fork 

void drop_knife(void);


//drop knife

void go_straight(void);


//go straight forward, making any adjustments

void back(void);



//backup

int measure(int);



//pass in edge number and measure length

int edge_detected(void);

//return 1 if an edge is found

int corner_detected(void);

//if a corner is detected return a 1

int calculate(int);



//calculate number of possible places

void set_places(int);


//set places along that edge

void set_rtangle(void);


//set # of pulses required for a 90 turn

void measure_on(void);


//start measuring a side

int measure_off(void);


//stop measuring the side and return the length

void align_wedge(void);


//after the edge is detected, align body to edge follow

void stop(void);




// STOP

/*edge numbers and lengths will be held in an array, where the array index 

is the edge number and each field contains the lenght of the indexed edge*/ 

//motor 2 = left, motor 3 = right

/****************GLOBAL VARIABLES**************************/

int ON_TABLE, FRONT_ON_TABLE, BLACK, value1, value2, value3, value4, drop, xtra;




//value of IR read when on the table

int ir0,ir1, ir2, ir3, ir4, ir5, ir6, ir7, NO_PLATE;

int SIDE1, SIDE2, JUKE=20, TURN, BACK, distance=0, move=21, plate_count=0, go=22, m_on=0, drop=0;

/************************MAIN***********************/

void main(void)  

{

  init_motorme();

  init_serial();

  init_clocktjp();

  init_analog();

  *(unsigned char*) 0x7000 = 0xAA;  

  *(unsigned char*) 0x6000 = 0x50;

  *(unsigned char*) 0x6000 = 0xaa;  

  ir4 = analog(4);

  ir1 = analog(1);

  ir2 = analog(2);

  ir3 = analog(3);

  ir5 = analog(5);

  ir6 = analog(6);

  ir7 = analog(7); 

  callibrate();

   m_on=0;

   go_straight();

   lft_rtangle_turn();

   measure_on();  

   go_straight();

   SIDE1=measure_off();



//measure side1

   printf("\n %d", SIDE1);

   lft_rtangle_turn();

   measure_on();  




//measure side2

   go_straight();

   SIDE2=measure_off();  

   lft_rtangle_turn();    

      measure_on(); 

      set_places(SIDE1);              //set first side

   lft_rtangle_turn();

      measure_on(); 

      set_places(SIDE2);              //set second side

   lft_rtangle_turn();

      measure_on(); 

      set_places(SIDE1);              //set third side

   lft_rtangle_turn(); 

      measure_on(); 

      set_places(SIDE2);            //set last side

   return;

}  

/*****************FUNCTIONS**********************************/

void callibrate()

{

  ON_TABLE = (ir1+ir2+ir3)/3 - 6;

//find average of IR values

   printf("\n part1");

  FRONT_ON_TABLE = (ir4) -6;

  NO_PLATE = ir5;

   printf("\n part2");

  return;

}

/*************************************/

int aligned()

{ 

   if(ir1>=ON_TABLE && ir2<ON_TABLE && ir3>=ON_TABLE)

     return 1;

   return 0;

}   

/**************************************/

void lft_rtangle_turn()

{

  int count = 0;

  distance = 0;

  motorme(RIGHT_MOTOR, 30);

//left turn


  motorme(LEFT_MOTOR, -36);  

  wait(1500);     

  while(count < 200)  

     { 

       ir7 = analog(7);

       printf("\n PRINT %d", ir7);

       motorme(RIGHT_MOTOR, 30);

//left turn


       motorme(LEFT_MOTOR, -36); 

       if ((ir1>=ON_TABLE && ir3>=ON_TABLE && ir2<ON_TABLE && ir4>=FRONT_ON_TABLE) ||

          (ir1>=ON_TABLE && ir3>=ON_TABLE && ir2>=ON_TABLE && ir4>=FRONT_ON_TABLE) || 

          (ir4>=FRONT_ON_TABLE && ir1>=ON_TABLE))

         {

         motorme(RIGHT_MOTOR,0);




         motorme(LEFT_MOTOR,0);   

         break;

         }

       ir7 = analog(7);

       printf("\n PRINT %d", ir7);

       ir1 = analog(1);

       ir2 = analog(2);

       ir3 = analog(3);

       ir4 = analog(4); 

       ir7 = analog(7);

       printf("\n PRINT %d", ir7); 

       count++;    

   }

 return ;   

}

/*****************************************/

void left_turn()


{

  motorme(RIGHT_MOTOR,move);


//ir1 is off table

  motorme(LEFT_MOTOR,-move);

  return;

}

/*****************************************/ 



void right_turn()


{

  motorme(RIGHT_MOTOR,-move);


//ir3 is off table

  motorme(LEFT_MOTOR,move);

  return;

}

/*****************************************/



void left_juke()



{

       motorme(RIGHT_MOTOR,move);


//all off table JUKE left

       motorme(LEFT_MOTOR,-move);

       wait(150);

       motorme(RIGHT_MOTOR,0);




       motorme(LEFT_MOTOR,0);

       motorme(RIGHT_MOTOR,move);




       motorme(LEFT_MOTOR,move);

       wait(150);

       return;

}

/*****************************************/

void right_juke()

{

       motorme(RIGHT_MOTOR,-move);


//all on table JUKE right

       motorme(LEFT_MOTOR,move);

       wait(150);

       motorme(RIGHT_MOTOR,0);




       motorme(LEFT_MOTOR,0);

       motorme(RIGHT_MOTOR,move);




       motorme(LEFT_MOTOR,move);

       wait(200);

       return;

} 




/*****************************************/

void drop_plate()




{

         motorme(RIGHT_MOTOR,0);




       motorme(LEFT_MOTOR,0);

  *(unsigned char*) 0x6000 = 0x51;

  wait(50);     

  while(ir6<100)

   {

     printf("\np IR6 %d", ir6);

     *(unsigned char*) 0x6000 = 0x51;

     ir6 = analog(6);

   }

  *(unsigned char*) 0x6000 = 0x50;  

  drop = 1;

  motorme(RIGHT_MOTOR, 25);




  motorme(LEFT_MOTOR, 25);

  wait(65);

  return;

}

/*****************************************/

void drop_fork()




{

        motorme(RIGHT_MOTOR,0);




        motorme(LEFT_MOTOR,0);

        wait(10000);

        *(unsigned char*) 0x6000 = 0xd0;       //start motor

        wait(200);

        *(unsigned char*) 0x6000 = 0x50;

  return;

}

/*****************************************/

void drop_knife()




{

         motorme(RIGHT_MOTOR,0);




       motorme(LEFT_MOTOR,0);

        *(unsigned char*) 0x6000 = 0x00;       //drop back

        wait(10000);

        *(unsigned char*) 0x6000 = 0x80;       //start motor

        wait(200);

        *(unsigned char*) 0x6000 = 0x50;

  return;

}

/*****************************************/

void go_straight()




{ // go straight unitl a corner is detected 

     if((m_on==1) && (ir7 > 125))

        {

          distance++;

          motorme(RIGHT_MOTOR, 25);




          motorme(LEFT_MOTOR, 25);

          wait(90);

        }    

 while (corner_detected() == 0)

   {

     ir1 = analog(1);

     ir2 = analog(2);

     ir3 = analog(3);

     ir5 = analog(5); 

     ir7 = analog(7);

  printf("\nIR1  %d", ir1);

  printf("\nIR2  %d", ir2);

  printf("\nIR3  %d", ir3);

   printf("\nIR4 %d", ir4);

   printf("\nIR5  %d", ir5);

   printf("\nIR7 %d", ir7);

     if((m_on==1) && (ir7 > 125))

        {

          while(ir7 > 125)

            ir7 = analog(7); 

          distance++;

        }

       printf("\ndistance %d", distance);

     if(ir1>=ON_TABLE && ir3>=ON_TABLE && ir2<ON_TABLE)

      { 

        motorme(RIGHT_MOTOR, go);


//on edge

        motorme(LEFT_MOTOR, go);

      }

     ir4 = analog(4);

     if(ir4 <FRONT_ON_TABLE) continue;

     if ((ir1>=ON_TABLE && ir2>=ON_TABLE && ir3>=ON_TABLE)|| 

        (ir1>=ON_TABLE && ir2<ON_TABLE && ir3<ON_TABLE))

      {

       right_juke();   

            if((m_on==1) && (ir7 > 125))

        {

          while(ir7 > 125)

            ir7 = analog(7); 

          distance++;

        }

      }

     ir4 = analog(4);

     if(ir4 <FRONT_ON_TABLE) continue;

     if ((ir1<ON_TABLE && ir2<ON_TABLE && ir3<ON_TABLE)||

        (ir1<=ON_TABLE && ir2<=ON_TABLE && ir3>=ON_TABLE))

      {

       left_juke();

            if((m_on==1) && (ir7 > 125))

        {

          while(ir7 > 125)

            ir7 = analog(7); 

          distance++;

        }

      }  

     ir4 = analog(4);

     if(ir4 <FRONT_ON_TABLE) continue;   

     if (ir1<ON_TABLE && ir2>=ON_TABLE && ir3>=ON_TABLE)

      {

       left_turn();     

      } 

     ir4 = analog(4);

     if(ir4 <FRONT_ON_TABLE) continue;

     if ((ir1>=ON_TABLE && ir2>=ON_TABLE && ir3<ON_TABLE) ||

        (ir1>=ON_TABLE && ir2<=ON_TABLE && ir3<=ON_TABLE))

      {

       right_turn();

      } 

   }  //end while 

   return;

}

/*****************************************/

void back()





{

  int k;

  unsigned rand;

  rand = TCNT;

  if (rand & 0x0001)//change to if (ir[2]<ON_TABLE || IR[3]<ON_TABLE)

    {/* back up turning right */

     motorme(0,-60);

     motorme(1,-30);

     wait(BACK);  

    }  

  else

    {/* back up turning left */

     motorme(0,-30);

     motorme(1,-60);

     wait(BACK);  

    }      

}

/*****************************************/

int edge_detected()



{

 /* An edge is detected, 1 is returned if the edge is on the left, or 

 2 is returned if its on the right.  Zero is returned if no edge */

 ir4 = analog(4);

 ir5 = analog(5);

 if (ir4 < ON_TABLE)

   return 1;

 if (ir5 < ON_TABLE || ir1 < ON_TABLE)

   return 2;  

 return 0;

}

/*****************************************/

int corner_detected()



{

 /* An corner is detected, return 1 */

 ir4 = analog(4);

 if (ir4 < FRONT_ON_TABLE)

   return 1; 

 return 0;

}

/*****************************************/

int calculate(int edge)




{

 if(edge < 7) return 0;

 else if(edge >= 7 && edge <= 10) return 2;

 else if(edge > 10 && edge <= 14) return 2;

 else return 4;

}

/*****************************************/

void set_places(int edge)




{

  int d=8;



//plate drop vaiable

  int count, upper_limit, calc=1;

  //calc = calculate(edge);

  //value1 = edge/calc;

  value1 = edge/2;

              printf("\n this is dist %d", distance);

          printf("\n this is value1 %d", value1);                  

    if((m_on==1) && (ir7 > 125))

      {

       while(ir7 > 125)

         ir7 = analog(7); 

       distance++;

      }  

  while(corner_detected() == 0)

  {

    ir1 = analog(1);

    ir2 = analog(2);

    ir3 = analog(3);

    ir4 = analog(4);

    ir5 = analog(5);

    ir6 = analog(6);

    ir7 = analog(7);

     printf("\nIR1  %d", ir1);

     printf("\nIR2  %d", ir2);

     printf("\nIR3  %d", ir3);

     printf("\nIR4  %d", ir4);

     printf("\nIR5  %d", ir5);

     if((m_on==1) && (ir7 > 125))

      {

       while(ir7 > 125)

       ir7 = analog(7); 

       distance++;

      } 

      if(distance == value1)

      {

        value1 = -1;

        drop_plate();

      }  

      if((drop == 1) && ir5>(NO_PLATE+6))

        {

          drop_fork();

          drop = 2;

        }   

      if((drop == 2) && ir5<= (NO_PLATE+3))

        {

          drop_knife();

          drop = 0;

        }  

      if(ir1>=ON_TABLE && ir3>=ON_TABLE && ir2<ON_TABLE)

        { 

         motorme(RIGHT_MOTOR, go);


//on edge

         motorme(LEFT_MOTOR, go);

        }

       if ((ir1>=ON_TABLE && ir2>=ON_TABLE && ir3>=ON_TABLE) || 

           (ir1>=ON_TABLE && ir2<ON_TABLE && ir3<ON_TABLE))

        {

         motorme(RIGHT_MOTOR,-move);


//all on table JUKE right

         motorme(LEFT_MOTOR,move);

         wait(150);

         motorme(RIGHT_MOTOR,0);




         motorme(LEFT_MOTOR,0);

         motorme(RIGHT_MOTOR,move);




         motorme(LEFT_MOTOR,move);

         wait(200);

        }

       if (ir1<ON_TABLE && ir2<ON_TABLE && ir3<ON_TABLE)

        {

         motorme(RIGHT_MOTOR,move);


//all off table JUKE left

         motorme(LEFT_MOTOR,-move);

         wait(150);

         motorme(RIGHT_MOTOR,0);




         motorme(LEFT_MOTOR,0);

         motorme(RIGHT_MOTOR,move);




         motorme(LEFT_MOTOR,move);

         wait(150);

         if((m_on==1) && (ir7 > 125))

           {

            while(ir7 > 125)

            ir7 = analog(7); 

            distance++;

           } 

        }  

       if (ir1<ON_TABLE && ir2>=ON_TABLE && ir3>=ON_TABLE)

        {

         motorme(RIGHT_MOTOR,move);


//ir1 is off table

         motorme(LEFT_MOTOR,-move);

        } 

   /*   if((distance != 0) && (distance != edge) && (distance != (calc*value1))  //drop plate 

        && (distance== value1))

        {

          printf("\n this is dist %d", distance);

          printf("\n this is value1 %d", value1);

          drop_plate();

          value1 = 100;                  //added for demo day

        }

      if(distance == value1)

      {

        drop_plate();

        value1 == -1;

      }

       if((drop == 1) && distance==d)

        {

          drop_fork();

          drop = 0;

        }  */ 

       if (ir1>=ON_TABLE && ir2>=ON_TABLE && ir3<ON_TABLE)

        {

         motorme(RIGHT_MOTOR,-move);


//ir3 is off table

         motorme(LEFT_MOTOR,move);

        /*  if((m_on==1) && (ir7 > 125))

           {

            while(ir7 > 125)

            ir7 = analog(7); 

            distance++;

           } */

        }               

  }

       motorme(RIGHT_MOTOR,0);




       motorme(LEFT_MOTOR,0);

  return ;

}

/*****************************************/

void measure_on()

{

  m_on = 1;

  distance = 0;

  return ;  

}

/*****************************************/

int measure_off()

{

  m_on = 0;

  return distance;

}

/*****************************************/

void align_wedge(void)

{

  motorme(RIGHT_MOTOR,20);


//just GO SLOW

  motorme(LEFT_MOTOR, 20);

  if(ir4<FRONT_ON_TABLE && ir5<FRONT_ON_TABLE)

    { // ir1 is off the table 

      go_straight();

      lft_rtangle_turn();

      return;        

    }   

  if(ir4<FRONT_ON_TABLE && ir5<FRONT_ON_TABLE)

    { // both front sensors are off the table, back up and turn left

      motorme(RIGHT_MOTOR, -30);




      motorme(LEFT_MOTOR, -30);

      wait(700);

      motorme(RIGHT_MOTOR, 30);


//turn

      motorme(LEFT_MOTOR, -30);     

      wait(1000);

      go_straight();

      lft_rtangle_turn();

      return;

    }    

  if(ir4<FRONT_ON_TABLE) //if front left is hanging off table back up make a sharp turn left

    {

      motorme(RIGHT_MOTOR, -30);




      motorme(LEFT_MOTOR, -30);

      wait(700);

      motorme(RIGHT_MOTOR, 25);


//turn

      motorme(LEFT_MOTOR, -30);     

      wait(2000);

     }

  return;     

}

/*****************************************/

void stop(void)

{

  motorme(RIGHT_MOTOR, 0);




  motorme(LEFT_MOTOR, 0);    

  return;

}

