Source code of correlation calculation
1. 

 // main.cpp

#include "systemc.h"

#include  "count.h"

#include "display.h"

#include "correlation.h"

#define NS * 1e-9

//#define MS * 1e-3


double k;

int sc_main(int ac, char *av[])

{

  //Signals

  sc_signal<int> MAXC;

  sc_signal<int> CTOUT;

  sc_signal<bool> CSTOP;

  //Clock

  sc_signal<bool>   CLK;

  //sc_signal<bool>
FCLK;

  correlation C("correlation");    //instance of `correlation' module

  C.out1(MAXC);

  C.out2(CSTOP);

  C.clk(CLK);

  count K("count");

   K.in2(CSTOP);

   K.dout(CTOUT);

   //K.fclk(FCLK);

   K.clk(CLK);

  display D("display");             //instance of `display' module

  D.in1(MAXC);

  D.din(CTOUT);

  D.clk(CLK);                  

  sc_initialize();    //Initialize simulation

  sc_start(k);

 
//slow clock for correlation calculate 


 for(int i = 0; i <2; i++){


 CLK.write(1);

      sc_cycle( 1000 NS );

     CLK.write(0);

      sc_cycle( 1000 NS );




  }








sc_simulation_time();


sc_stop();

  return 0;

}

2.Correlation.cpp

#include "systemc.h"

#include "correlation.h"

#include "stdio.h"

#define J 8

#define K 8

#define M 16

#define N 16

// definition of the `generate' method

void correlation::generate()

{


b=false;


out2.write(b);

//
int i,j;

   int corr[M][N]={0};

   s=0;


out1.write(0);


FILE  *fcorrelation;

//
FILE  *ftemplate, *ftarget;


//ftemplate=fopen("a:\\templat1.txt","w+");


//ftarget=fopen("a:\\target1.txt","w+");


fcorrelation=fopen("a:\\correlation1.txt","w+");


//Create template image

int w[J][K]= 


  {



  {0,0,0,1,1,0,0,0},



  {0,0,1,0,1,0,0,0},  

  

  {0,0,1,0,1,0,0,0},

  

  {0,0,1,1,1,0,0,0},



  {0,0,0,0,0,0,0,0},



  {0,0,0,0,0,0,0,0},



  {0,0,0,0,0,0,0,0},



  {0,0,0,0,0,0,0,0}


  };   

 /*fprintf (ftemplate," 8X8 Template Matrix,\n \n");


for (i=0;i<J;i++){



for (j=0;j<K;j++){






fprintf(ftemplate," %d",w[i][j]);



}




fprintf (ftemplate,"\n");


  }  


fclose(ftemplate);

*/

// Create targe image with 4 bit padding area in both sides

int f[M+8][N+8]=


  {




{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},





{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}, 

  };

/*fprintf (ftarget, " TARGET MATRIX (16X16 plus 4 padding bit),\n \n");

for (i=0;i<M+8;i++){



for (j=0;j<N+8;j++){






fprintf(ftarget," %d",f[i][j]);





}




fprintf (ftarget,"\n");


  }  


fclose(ftarget);


*/

// calculate correlation    

  for (x=4; x<M+4;x++){


  for (y=4;y<N+4;y++){



  sumc=0;



  for (s=0; s<J; s++){




  for (t=0; t<K; t++){



 





  sumc += f[x+s][y+t]*w[s][t];





  corr[x-4][y-4] = sumc;




  }



  }


  }

  }

  b=true;

  out2.write(b);

  //show the correlation result in metrix form

   a=0;

   for (x=0; x<M; x++){


  for (y=0; y<N; y++){

  a=(corr[x][y]>a? corr[x][y]:a );//maxium corr. value in a


  printf(" %d",corr[x][y] );    



  }


  printf("\n");

  }

 fprintf (fcorrelation," CORRELATION DATA (16X16 bit),\n \n"); 

   for (x=0; x<M; x++){


  for (y=0; y<N; y++){
 



  fprintf(fcorrelation," %d",corr[x][y]);


  }

 
fprintf (fcorrelation," \n" );

  }

fprintf (fcorrelation," \n The Maximun correlation value= %d \n", a);


fclose(fcorrelation);



out1.write(a);


} // end of `generate' method

3.
#ifndef CORRELATION_H

#define CORRELATION_H

struct correlation : sc_module {

public:



sc_bit b;

    sc_out<int> out1;      //output 1

   sc_out<bool> out2;      //output 2

    sc_in<bool>    clk;       //clock

    int a;

   int sumc;

   int x,y,s,t;



double k;



// method to write values to the output ports

    void generate();

    //Constructor

    SC_CTOR( correlation ) {


SC_METHOD( generate );   //Declare generate as SC_METHOD and

        dont_initialize();

        sensitive_pos << clk;    //make it sensitive to positive clock edge

    }

};

#endif

4.

//count.h

#ifndef COUNT_H

#define COUNT_H 

#include "systemc.h"

SC_MODULE(count) {

sc_in<bool> in2; // input port

sc_out<int> dout; // output port

//sc_in<bool> fclk; // input port

sc_in<bool> clk;

int count_val; // internal data storage

sc_bit g;

void count_up();

SC_CTOR(count) {

SC_THREAD(count_up); // threaad process

dont_initialize(); 

//sensitive_pos <<fclk;

sensitive_pos << clk;

}

};

#endif
5.

//count.cc

 #include "systemc.h"

#include "count.h"

void count::count_up() {


g=in2.read();



count_val=0;


while (g==false){



wait(10,SC_NS);



count_val = count_val + 1; 







g=in2.read();





}



dout=(count_val*10);





}
6.

//display.h

#ifndef DISPLAY_H

#define DISPLAY_H 

struct display : sc_module {

    sc_in<int> in1;        // input port 1

    sc_in<int> din;


sc_in<bool> clk;       // clock

    void print_result();     // method to display input port values

    //Constructor

    SC_CTOR( display ) {


SC_METHOD( print_result ); // declare print_result as SC_METHOD and 


dont_initialize();


sensitive_pos << clk;      // make it sensitive to positive clock edge

    }

};

#endif
7.

// display.cpp

#include "systemc.h"

#include "display.h"

#include <stdio.h>

//Definition of print_result method 

void display::print_result()

{


    printf("Max Correlation Result= %d \n", in1.read());

    printf( "Simulation time =  %d NanoSecond\n", din.read());

} // end of print method

