CSN 455 ‑ Image Processing               
Programming Assignment 1 ‑ Due Thusday, Sept. 20
For this assignment, you will implement an image enhancement program which allows a user to apply an image transformation to an input image.  Your program should perform one of the two specified transformations and display the resulting image.  

        
- thresholding with specified threshold value
- square root transformation 
You program should be named either transform.cc or transform.cpp, and should have one of the two following command line formats

:
./transform image.pgm thresholdedImage.pgm –th 110
./transform image.pgm sqrtImage.pgm -sq
You may start your program development with source files from http://academics.eckerd.edu/instructor/deburekr/csn455/CODE 
The files are:

transform.cc

pgmImage.h
You will also want to download some images in pgm format from the course webpage.

To compile the program on one of the suns in the advanced computing lab, open a terminal (by right clicking in the background of the desktop), go to the directory where you have saved the files (i.e. cd IP/Project1), and  type:

g++ -o transform transform.cc
To run the program type: 

./transform camera.pgm bright_camera.pgm –b 2
(You should see an xv window with the display of the camera image, and to its right another xv window with the display of a brightened camera image.)
Email me your source files at deburekr@eckerd.edu.  Use “cs455 Program 1” as the subject. 

This assignment can be accomplished by adding code or modifying existing code in the files called transform.cc and pgmImage.h
// transform.cc - an example image processing program in C++

#include <iostream>

#include <stdlib.h>

#include <string>

#include "pgmImage.h"

using namespace std;

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

   int factor;

   string xvcommand;

   // This checks for correct number of arguments on the command line 

   if (argc < 5){

      cout << "usage: transform inputfile outputfile –b brighten_factor\n ";

      exit(1);

   }

   // read imput image

   pgmImage imagein(argv[1]);

   // pop an xv window and display input image 

   xvcommand = "xv " + string(argv[1]) + " -ge +25+25&";

   system(xvcommand.c_str());

   // create new brighter image of same size 

   if (string(argv[3])=="-b"){

      factor = atoi(argv[4]);  
// convert ascii number to integer

      pgmImage *newimage = imagein.brightenImage(factor);

      // save new image 

      newimage->saveRawPGM(argv[2]); 

      // pop an xv window and display transformed image

      xvcommand = "xv " + string(argv[2]) + " -ge +525+25&";

      system(xvcommand.c_str());

   }

   return 0;

}

// pgmImage.h - class definition for pgmImage class

#include <iostream>

#include <fstream>

using namespace std;

class pgmImage{


public:



pgmImage(const std::string &filename);



pgmImage(int rows, int cols);



bool loadPGM(std::ifstream& infile);



bool loadAsciiPGM(std::ifstream& infile);



bool loadRawPGM(std::ifstream& infile);



bool saveRawPGM(const std::string &filename);



pgmImage* brightenImage(int factor);


private:



int mRows, mCols;



unsigned char **mData;



bool mInitialized;

};

/*--------------------------------------------------------------------

  loadAsciiPGM - allocate the data array, reads the image data from

          the input file and initalize the data members accordingly

  INPUTS: ifstream - pointer to the already open pgm file

 --------------------------------------------------------------------*/

bool pgmImage::loadAsciiPGM(std::ifstream& infile)

{

       cout << "Loading ascii..." << endl;


unsigned char pixVal;


unsigned char *data = new unsigned char [mRows*mCols];

       mData = new unsigned char* [mRows];


for(int r =0, c=0; r < mRows*mCols && infile.good() 

                                           && infile >> pixVal ; r++, c++){



mData[r][c] = pixVal;


}

       for(int r =0; r < mRows; r++)

                mData[r] = &(data[r * mCols]);


mInitialized = true;


return true;

}

/*--------------------------------------------------------------------

  saveRawPGM - saves the pgmImage as a rawPGM file

  INPUTS: filename - the name of the file to be saved

 --------------------------------------------------------------------*/

bool pgmImage::saveRawPGM(const std::string &filename)

{


 cout << "Saving: " << filename << endl;

        std::ofstream outfile(filename.c_str(), std::ios::binary);

        if (!outfile){

                std::cout << "Could not write: " << filename << endl;

                exit(1);

        }

        outfile << "P5" << endl;

        outfile << mCols << " " << mRows << endl;

        outfile << 255 << endl;


  outfile.write((char *)mData[0], sizeof(unsigned char)*mCols*mCols);

        outfile.close();


 return true;

}

/*--------------------------------------------------------------------

  brightenImage - creates a brightened version of the image and

      returns a pointer to the new pgmImage

  INPUTS: factor - the integer brightening factor to multiply by

 --------------------------------------------------------------------*/

pgmImage* pgmImage::brightenImage(int factor)

{

   int i,j, val;

   // allocate memory for the image struct and its data

   pgmImage *newim = new pgmImage (mRows, mCols);

   // compute newdata by multiplying each pixel in data by factor

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

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

          val = mData[i][j] * factor;

          if (val > 255) val = 255;

          newim->mData[i][j] = (unsigned char)val;

        }

   }

   return(newim);

}

