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/* Created By: Ashish Jain
 *
 *      These functions are used to initialize the PWM generator for use with a
 *      fully hacked servo or DC motor. They are build on code from Rolando Panez
 */

#include <io.h>
#include <math.h>
#include "Mega8Servo.h"

typedef unsigned char u08;
typedef unsigned short u16;
typedef int s16;

main()
{

u08 port_value;
u08 timerH,timerL,timerH_prev; 
u08 count;
count=0;

servo_motor_init();
port_init();
//motor_speed(0,99);
 //motor_speed(1,99);

while(1)
{
port_value=inw(PIND);

if(port_value==0xA0)
{
outp(0<<PB4,PORTB);
outp(0<<PB5,PORTB);
 motor_speed(0,2);
 motor_speed(1,2);
}
else if(port_value==0x09)
{
 outp(ONE<<PB4,PORTB);
 motor_speed(0,40);
 motor_speed(1,40);
}
else if(port_value==0xE0)
{
 outp(ONE<<PB5,PORTB);
 motor_speed(0,2);
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 motor_speed(1,2);
}
else if(port_value==0xC0)
{
 motor_turn();

}
else if(port_value==0xD0)
{
 outp(0<<PB4,PORTB);
 outp(0<<PB5,PORTB);
 motor_speed(0,50);
 motor_speed(1,50);

}
else
{
motor_speed(0,99);
 motor_speed(1,99);
}
}

}

void motor_turn(void)
{
int i,j,k,l;
outp(1<<PB4,PORTB);
 for(i=0;i<95;i++)
  {
   motor_speed(0,0);
   motor_speed(1,0);
   for(j=0;j<255;j++)
     for(k=0;k<255;k++)
      for(l=0;l<3;l++)
      {
      }
  }
}

void port_init(void)
{
unsigned char input=0,output=0xFF;

outw(DDRD, input); � ���
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}
void servo_motor_init(void)
{
        outw(ICR1L, SERVO_FREQ);                /* Set TOP to match 20ms period */
        outw(OCR1AL, SERVO_STOP);               /* Set PWM to 10% duty cycle on channel 
A */
        outw(OCR1BL, SERVO_STOP);               /* Set PWM to 10% duty cycle on channel 
B */
        outp((ONE<<COM1A1)|(ONE<<COM1B1), TCCR1A);              /* Set output 
compare OC1A/OC1B clear on compare match, */
        outp((ONE<<WGM13)|(ONE<<CS11), TCCR1B);         /* store TOP in ICR1, and 
prescaler Clk(I/O)/8. */
        outp((ONE<<PB1)|(ONE<<PB2)|(ONE<<PB4)|(ONE<<PB5), DDRB);

}

        
void motor_speed(int mot_num, int SPEED){
        u16 OCRTMP;
        s16 TMP_SPEED;
        u16 SERVO_SPEED;                
        
        if(SPEED > FULL_RIGHT)
                SPEED = 100;
        else if(SPEED < FULL_LEFT)
                SPEED = -100;

        if(mot_num == 0){
                OCRTMP = inw(OCR1AL);
        /*      if(SPEED == 0)  // If Speed = 0 then stop motor
                        SERVO_SPEED = SERVO_STOP;
                else if( SPEED >= FULL_RIGHT) // If speed = FULL_RIGHT then full speed to 
the right
                        SERVO_SPEED = SERVO_RIGHT;
                else if( SPEED <= FULL_LEFT) // If speed = FULL_LEFT then full speed to the
left
                        SERVO_SPEED = SERVO_LEFT;
                else     // If speed is less than 0 calculate percentage*/
                        SERVO_SPEED =Factor*SPEED;
                //outw(OCR1AL, SERVO_SPEED);
                outw(OCR1AL, SERVO_SPEED);
        }
        else if(mot_num == 1){
                OCRTMP = inw(OCR1BL);
                /*if(SPEED == 0)        // If Speed = 0 then stop motor//
                        SERVO_SPEED = SERVO_STOP;

��� � � � � ��� ��� � � � ���	� � � � ���	��
 ������� � �� ���������
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                else if( SPEED >= FULL_RIGHT) // If speed = FULL_RIGHT then full speed to 
the right//
                        SERVO_SPEED = SERVO_RIGHT;
                else if( SPEED <= FULL_LEFT) // If speed = FULL_LEFT then full speed to the
left//
                        SERVO_SPEED = SERVO_LEFT;
                else     // If speed is less than 0 calculate percentage//*/
                        SERVO_SPEED = Factor*SPEED;
                outw(OCR1BL, SERVO_SPEED);
                }
        
        return;
}

/*
if(port_value==0xA0)
   {
   while(1)
     {
        timerH_prev=timerH;
        timerH=inw(TCNT1H);
        timerL=inw(TCNT1L);
        if(timerL>0)
        count=count+1;
        if(count<=22)
         {
           motor_speed(1,-100);
           motor_speed(0,-100);
         }
        else if(count<=100&&count>22)
        {
          motor_speed(1,-100);
          motor_speed(0,100);
        }
        else
         break;
        if(count==254)
       count=0;
       for(i=0;i<5000;i++);
     }
    count=0;
      
   }
   else if(port_value==0xE0)
   {
   while(1)
     {
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        timerH_prev=timerH;
        timerH=inw(TCNT1H);
        timerL=inw(TCNT1L);
        if(timerL>0)
        count=count+1;
        if(count<=10)
         {
           motor_speed(1,-100);
           motor_speed(0,-100);
         }
        else if(count<=100&&count>10)
        {
          motor_speed(1,-100);
          motor_speed(0,100);
        }
        else
         break;
        if(count==254)
       count=0;
       for(i=0;i<5000;i++);
     }
    count=0;
   
   }
   else if(port_value==0x0E)
   {
     motor_speed(0,100);
     motor_speed(1,-100);
      
   }
    else if(port_value==0x09)
   {
   while(1)
     {
        timerH_prev=timerH;
        timerH=inw(TCNT1H);
        timerL=inw(TCNT1L);
        if(timerL>0)
        count=count+1;
        if(count<=10)
         {
           motor_speed(1,100);
           motor_speed(0,100);
         }
        else if(count<=100&&count>10)
        {
          motor_speed(1,-100);
          motor_speed(0,100); � ���
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        }
        else
         break;
        if(count==254)
       count=0;
       for(i=0;i<5000;i++);
     }
    count=0;
   
   }
   else if(port_value==0x09)
   {
   while(1)
     {
        timerH_prev=timerH;
        timerH=inw(TCNT1H);
        timerL=inw(TCNT1L);
        if(timerL>0)
        count=count+1;
        if(count<=10)
         {
           motor_speed(1,100);
           motor_speed(0,100);
         }
        else if(count<=100&&count>10)
        {
          motor_speed(1,-100);
          motor_speed(0,100);
        }
        else
         break;
        if(count==254)
       count=0;
       for(i=0;i<5000;i++);
     }
    count=0;
   
   }
   else if(port_value==0x0B)
   {
   while(1)
     {
        timerH_prev=timerH;
        timerH=inw(TCNT1H);
        timerL=inw(TCNT1L);
        if(timerL>0)
        count=count+1;
        if(count<=22) � ���
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         {
           motor_speed(1,50);
           motor_speed(0,50);
         }
        else if(count<=100&&count>22)
         {
          motor_speed(1,-100);
          motor_speed(0,100);
         }
        else
         break; 
        if(count==254)
       count=0;
       for(i=0;i<5000;i++);
     }
    count=0;
   }
  else
   {
   motor_speed(0,100);
   motor_speed(1,-100);
   }

*/ ��� � � � � ��� � � � � � ����� � � �����	�
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convert(unsigned char r,unsigned char g,unsigned char b,double *h,double *s,double *v)
{
 double rd,gr,bl;

 rd=(double)r/255;
 gr=(double)g/255;
 bl=(double)b/255;
 RGBtoHSV(rd,gr,bl,h,s,v);
}

char *rectangle(long x,long y,char *frame,unsigned char r,unsigned char g,unsigned char 
b)
{
 int k,l;
 if(x<=480&&x>=478)
 {
   x=x-2;
 }
 else if(x>=0&&x<=5)
 {
  x=x+2;
 }
 if(y<=640&&y>=638)
 {
   y=y-2;
 }
 else if(y>=0&&y<=5)
 {
  y=y+2;
 }

     for(k=x-2;k<x+2;k++)
       for(l=y-2;l<y+2;l++)       
        {
                
        frame[4*(640*k+l)]=b;
        frame[4*(640*k+l)+1]=g;
        frame[4*(640*k+l)+2]=r;
        }
     
     return(frame);
}

int dist_l(int xp,int yp,int i)
{
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 double xl1,yl1,dis,val;
 double xdis,ydis;
 if(i<4)
 {
  xl1=(double)(x[i]-x[i-1]);
  yl1=(double)(y[i]-y[i-1]);
 }
 else
 {
  xl1=(double)(x[i-1]-x[0]);
  yl1=(double)(y[i-1]-y[0]);
 }
 xdis=(double)(xp-x[i-1]);
 ydis=(double)(yp-y[i-1]);
 dis=fabs(xdis*yl1-ydis*xl1);
 val=sqrt(xl1*xl1+yl1*yl1);
 if(val!=0)
 dis=dis/val;
 else
  dis=0;
 
 return((int)dis);

}

void get_out(void)
{
 int i;
 unsigned char send;
     val=0xC0;
     send=~val;
     outb(send,base);
     printf("left");
     usleep(2000);
    for(i=0;i<5;i++)
    {
      val=0xC0;
      send=~val;
      outb(send,base);
      usleep(2000);
    }

}
char *change_frame(char *frame)
{
int i,j;
unsigned char r,g,b; � ��� � � � �
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double h,s,v;
long sumi,sumj;
long sumyi,sumyj;
long sumwi,sumwj;
int count=0,county=0,countw=0;
int xp,yp,xn,yn;
unsigned char send,val;
int dis1,dis2,dis3,dis4;
long disball;
double angle;
double cc,ii,ee;
double dpvect,cpvect;
double mdla,mdlb,anglebt;
sumi=0;
sumj=0;
sumyi=0;
sumyj=0;
sumwi=0;
sumwj=0;
 for(i=0;i<480;i++)
  for(j=0;j<640;j++)
  {              
   r=frame[4*(640*i+j)+2];
   g=frame[4*(640*i+j)+1];
   b=frame[4*(640*i+j)+0];
   convert(r,g,b,&h,&s,&v);
  // if(abs(r-g)<10&&abs(g-b)<10&&abs(r-b)<10&&r>180)
  // if(v>0.7&&b>170&&g>190&&r>180)
   if(v>0.7&&s<12&&g>190&&b>170&&r>170)
    {
    frame[4*(640*i+j)+2]=0;
    frame[4*(640*i+j)+1]=255;
    frame[4*(640*i+j)+0]=0;
      sumyi=sumyi+i;
      sumyj=sumyj+j;
      county++;
    }
  else if((abs(h-310)<45)&&(fabs(v-0.75)<0.2))
   {
    frame[4*(640*i+j)+2]=0;
    frame[4*(640*i+j)+1]=0;
    frame[4*(640*i+j)+0]=255;
      sumi=sumi+i;
      sumj=sumj+j;
      count++;
           
   }
  /*else if((abs(h-60)<5)&&abs(r-g)<10&&s>0.75&&g>160) � �
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   {
    frame[4*(640*i+j)+2]=0;
    frame[4*(640*i+j)+1]=255;
    frame[4*(640*i+j)+0]=255;
      sumyi=sumyi+i;
      sumyj=sumyj+j;
      county++;
           
   }*/
   else if(abs(h-20)<10&&b<50&&g>25&&r>80)
   {
    frame[4*(640*i+j)+2]=255;
    frame[4*(640*i+j)+1]=255;
    frame[4*(640*i+j)+0]=255;
      sumwi=sumwi+i;
      sumwj=sumwj+j;
      countw++;
   }
 /*  else
   {
    frame[4*(640*i+j)+2]=0;
    frame[4*(640*i+j)+1]=0;
    frame[4*(640*i+j)+0]=0;
   }
  */
  }
 if(count>0)
 {
  sumi=sumi/count;
  sumj=sumj/count;
 }
 else
 {
  sumi=x[0];
  sumj=y[0];
 }
 if(county>0)
 {
  sumyi=sumyi/county;
  sumyj=sumyj/county;
 }
 else
 {
  sumyi=x[0];
  sumyj=y[0];
 }
 if(countw>0)
 { � ��� � � � �
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  sumwi=sumwi/countw;
  sumwj=sumwj/countw;
 }
 else
 {
  sumwi=240;
  sumwj=320;
 }
 xp=sumj;
 yp=sumi;
 xn=sumwj;
 yn=sumwi;
 
 
 angle=180*atan2((double)(sumyi-sumi),(double)(sumyj-sumj))/3.142;
 mdla=sqrt((sumyj-sumj)*(sumyj-sumj)+(sumyi-sumi)*(sumyi-sumi));
 mdlb=sqrt((sumwj-sumj)*(sumwj-sumj)+(sumwi-sumi)*(sumwi-sumi));
 dpvect=(-(sumyj-sumj)*(sumwi-sumi)+(sumyi-sumi)*(sumwj-sumj))/(mdla*mdlb);
 cpvect=(-(sumyj-sumj)*(sumwj-sumj)-(sumyi-sumi)*(sumwi-sumi))/(mdla*mdlb);
 anglebt=180*atan2(cpvect,dpvect)/3.142;
 
 printf("dotproduct=%d\n",dpvect);
 printf("crossproduct=%d\n",cpvect);
 printf("distance from ball=%lf\n",mdlb);
 dis1=dist_l(sumj,sumi,1);
 dis2=dist_l(sumj,sumi,2);
 dis3=dist_l(sumj,sumi,3);
 dis4=dist_l(sumj,sumi,4);
 
 if(dis1<distance)
  {
   get_out();     
  }
 else if(dis2<distance)
 {
   get_out();
 }
 else if(dis3<distance)
 {
  get_out();     
 }
 else if(dis4<distance)
  {
   get_out(); 
  }
 else
 {
    if(anglebt>-20&&anglebt<10)




 )

     {
      if(mdlb>75)
        {
           val=0xA0;
           send=~val;
           outb(send,base);
           printf("forward");
           usleep(2000);
        }
      else
       {
           val=0x03;
           send=~val;
           outb(send,base);
           printf("stop");
           usleep(2000);

       }
      }
    else if(anglebt<-20&&angle>-160)
     {
           val=0xE0;
           send=~val;
           outb(send,base);
           printf("Turn left");
           usleep(2000);
     }
    else
    {
           val=0x09;
           send=~val;
           outb(send,base);
           printf("Turn left");
           usleep(2000);
    }
            
  

/*
    val=0xA0;
    send=~val;
    outb(send,base);
    printf("Moving");
  */  
 } � ����� ��� � ��� � ��� ��� � �




 


 printf("dis1=%d dis2=%d dis3=%d 
dis4=%d",dist_l(sumj,sumi,1),dist_l(sumj,sumi,2),dist_l(sumj,sumi,3),dist_l(sumj,sumi,4));
 printf(" %d %d\n",sumi,sumj); 
 printf("x[0]=%d y[0]=%d\n",x[0],y[0]); 
 frame=rectangle(sumi,sumj,frame,255,0,0);
 frame=rectangle(sumyi,sumyj,frame,0,0,255);
 frame=rectangle(sumwi,sumwj,frame,0,0,0);
 printf("w=%d %d \n",sumwi,sumwj);
 printf("angle=%lf anglebt=%lf\n",angle,anglebt);
return(frame);  
}

/***************************************************************************************/
int process_frame(char *frame1, char *frame2)
{
  int i, n = 1;
  int j,k,l;
  int count=0;
  int xval,yval,ct2;
  unsigned char hue;
  double rd,gr,bl;
  int xi,yj;
xval=0;
yval=0;
ct2=0;
frame1=change_frame(frame1);
#ifdef X_DISPLAY_ACTITRACK
  update_xdisplay(frame1, &BoxAll, 0, &BoxAll, n);
#endif
  
  return(1);  
}
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