Kang Guo

Research Program Writeup

Define dimensions of the image in constant variables, COLS and ROWS.

Use array data[][] to store original image data and final output image data.

Use array ptmp[][] to store intermediate Fourier Transform data.

Use array ftmp[][] to store Fourier values before the logarithmic transform.

Define a struct, used to store comples number data.


typedef struct tagcomplex 


{ 



double real; 



double imag; 


} complex;

Read in file “img.pgm”


void readfile() 


{ 


   infile=fopen("img.pgm","r");
// assume the image file


   …


}

Apply the Fast Fourier Transform to transform image data from spatial domain to frequency domain.


void transform()


{


   …


}

Apply the logarithmic transform to fit data in the range of 8-bit color values.


void logoperator()


{


   …


}

In main(), call the previous methods and write the transformed image data to file.


int main(int argc, char* argv[]) 


{ 



readfile(); 



transform(); 



logoperator(); 

 
  outfile=fopen("shell.pgm","w"); 

  
  fprintf(outfile,"P2\n%d\n%d\n255\n",COLS,ROWS); 



for(r=0;r<ROWS;r++) 




for(c=0;c<COLS;c++) 

  
   


fprintf(outfile,"%d\n",data[r][c]); 

   
  fclose(outfile); 

  
  return 0; 


}

#include <stdio.h> 

#include <stdlib.h> 

#include <math.h> 

#define COLS 256 

#define ROWS 256 

double pi=3.1415926; 

char   ch; 

int    k,r,c; 

int    data[ROWS][COLS];


// assume the image dimension 

double    ftmp[ROWS][COLS]; 

FILE*  infile,*outfile; 

typedef struct tagcomplex 

{ 


double real; 


double imag; 

} complex; 

complex ptmp[ROWS][COLS]; 

void readfile() 

{ 

   infile=fopen("img.pgm","r");
// assume the image file 


k=0; 

   for( ; k<4 && fread(&ch,sizeof(char),1,infile)>0 ; )
// skip header 

      if(ch=='\n') 




k++; 


k=r=c=0; 

   for( ; fread(&ch,sizeof(char),1,infile)>0 ; ) 


{ 

      if(ch=='\n') 



{ 




data[r][c]=k; 




k=0; 




c++; 




if(c==COLS) 



// go to the next row 




{ 





c=0; 





r++; 




} 



} 



else 



{ 




k*=10; 




k+=(((int)ch)-48);

// convert, for example, '1' to 1 



}
 


} 

   fclose(infile); 

} 

void transform() 

{ 


int k,l,a,b; 


for(l=0;l<ROWS;l++) 


{ 



for(k=0;k<COLS;k++) 



{ 




complex abi; 




abi.real=0.0,abi.imag=0.0; 




for(a=0;a<COLS;a++) 




{ 





double theta=((k-(COLS/2))*(a)/(float)COLS)*-2*pi; 





abi.real+=data[l][a]*cos(theta); 





abi.imag+=data[l][a]*sin(theta); 




} 




abi.real/=COLS; 




abi.imag/=COLS; 




ptmp[l][k]=abi; 




//printf("%f\t%d\t%d\n",ptmp[l][k],k,l); 



} 


} 


for(k=0;k<COLS;k++) 


{ 



for(l=0;l<ROWS;l++) 



{ 




complex abi; 




abi.real=0.0,abi.imag=0.0; 




for(b=0;b<ROWS;b++) 




{ 





double theta=((l-(ROWS/2))*(b)/(float)ROWS)*-2*pi; 





abi.real+=ptmp[b][k].real*cos(theta)-ptmp[b][k].imag*sin(theta); 





abi.imag+=ptmp[b][k].real*sin(theta)+ptmp[b][k].imag*cos(theta); 




} 




abi.real/=ROWS; 




abi.imag/=ROWS; 




ftmp[l][k]=sqrt(abi.real*abi.real+abi.imag*abi.imag); 




//printf("%f\t%d\t%d\n",ftmp[l][k],k,l); 



} 


} 

} 

void logoperator() 

{ 


int i,j; 


double max=0; 


double min=9999; 


for(i=0;i<ROWS;i++) 


{ 



for(j=0;j<COLS;j++) 



{ 




if(ftmp[i][j]>max) 





max=ftmp[i][j]; 




if(ftmp[i][j]<min) 





min=ftmp[i][j]; 



} 


} 


double s=pow(max/min,0.5); 


max*=s,min*=s; 


double c=255/log(1+max); 


for(i=0;i<ROWS;i++) 


{ 



for(j=0;j<COLS;j++) 



{ 




ftmp[i][j]*=s; 




data[i][j]=(int)(c*log(1+ftmp[i][j])); 




//printf("%d\n",data[i][j]); 



} 


} 


printf("%f\t%f\n",max,min); 

} 

int main(int argc, char* argv[]) 

{ 


readfile(); 


transform(); 


logoperator(); 

   outfile=fopen("shell.pgm","w"); 

   fprintf(outfile,"P2\n%d\n%d\n255\n",COLS,ROWS); 


for(r=0;r<ROWS;r++) 



for(c=0;c<COLS;c++) 

  
   

fprintf(outfile,"%d\n",data[r][c]); 

   fclose(outfile); 

   return 0; 

}

