Computer Science – PixLab 

An Image Processing Lab 
1. Find the PixLab folder in your 'shells' folder.  You'll be using PixLab_student.doc for a description of the project.  The java files needed are DriverPix.java, PanelPix.java, DisplayPix.java, PixelOperations.java, and ScoreboardPix.java

2. Create the Pixlab project in Netbeans:   File – New Project –  Java Application,  Next

              Project Name:  PixLab

              UNCHECK 'Create Main Class'
              Note that existing code can be found in Shells

3. In Netbeans create DriverPix.java, PanelPix.java,  DisplayPix.java, PixelOperations.java, and ScoreboardPix.java.

       Copy the images folder into the Netbeans project folder.  Copy this folder outside of the src folder in the PixLab project folder.

      Right click on PixLab: Source Packages

            New – Java class

      Class Name:  DriverPix
      Project: PixLab

      Location: Source Packages
     Right click on PixLab: Source Packages

            New – Java class

      Class Name:  PanelPix 
      Project: PixLab

      Location: Source Packages

      Right click on PixLab: Source Packages

            New – Java class

      Class Name:  DisplayPix 
      Project: PixLab

      Location: Source Packages
      Right click on PixLab: Source Packages

            New – Java class

      Class Name:  ScoreboardPix 
      Project: PixLab

      Location: Source Packages
      Right click on PixLab: Source Packages

            New – Java class

      Class Name:  PixelOperations 
      Project: PixLab

      Location: Source Packages
3. Copy the code from the PixLab shell for DriverPix.java, PanelPix.java, DisplayPix.java, ScoreboardPix.java, and PixelOperations.java
4. You'll be writing the image processing code for these Buttons: 

Buttons:

Zero Blue

Sets the blue value to zero for every pixel.

Negate

Negates all the pixels in a picture by setting each color’s value to 255 minus the current value.

Grayscale

Turns picture into shades of gray by setting the red, green, and blue values of each pixel to the average of the current red, green, and blue value of the pixel.  Possible weights: 30% red + 59% green + 11% blue

SepiaTone

Sepia-toned pictures have a yellowish tint that we associate with older pictures.  Microsoft’s recommended algorithm is:

Set a pixel’s red value to the sum of .393 of its red value, .769 of its green value, and .189 of its blue value

Set a pixel’s green value to the sum of .349 of its red value, .686 of its green value, and .168 of its blue value

Set a pixel’s blue value to the sum of .272 of its red value, .534 of its green value, and .131 of its blue value

Don't let any rgb value exceed 255.

Blur

Get the colors of the four pixels to the left, right, bottom, and top of the current pixel.  Set the current pixel’s color to the average of the colors of the current pixel and its four neighboring pixels.  (You might have to click several times to see its effects.  Alternatively, just blur the left half of the picture.)

Posterize

A bunch of different colors gets set to just a few colors.  For a range of colors, map them to a single color.  For instance, if red is between 63 and 128, set red to 95.  This requires a bunch of if-statements.

Color Splash

Turn a picture into a grayscale, except for the red colors, which are made a solid red. To decide what qualifies as red, click around in the original image and note the RGB values for the red parts of the picture.  cheer8.jpg  is a good image to use.

MirrorL/R

Mirrors the left side of the picture onto the right side of the picture.  Get a pixel from the left side of the picture and copy it onto a pixel on the right side of the picture that is on the same row and the same distance from the right end that the left pixel is from the left end. 

MirrorU/D

Mirrors the upper half of the picture onto the bottom of the picture.  

FlipL/R

Swaps the left side of the picture onto the right side of the picture.  Get a pixel from the left side of the picture and exchange it with a pixel on the right side of the picture that is on the same row and the same distance from the right end that the left pixel is from the left end. 

FlipU/D

Swaps the upper half of the picture onto the bottom of the picture.  

Pixelate

Replace a pixel’s surrounding eight neighbors with the color of the current pixel.  For larger pixilation, replace the color of the pixel’s surrounding 24 neighbors.  Alternatively, prompt the user for the new "pixel" size.  Use nested for-loops to color the surrounding pixels.

Sunsetize

Decrease the green and blue values by 20%.

RemoveRedEye

Remove the red in the eyes of jenny-red.jpg, but don’t change the color of her shirt.

EdgeDetector

If the "distance" between the colors of a pixel and its neighbor is large, set the pixel to black.  Otherwise, set the pixel to white.  The "distance" between RGB colors is defined analogously to the Pythagorean distance between two points in three-dimensional space.   Make a private helper method colorDistance.  I looked for distances greater than 20 and used swan.jpg.

DriverPix.java: - copy code from shell programs

import javax.swing.JFrame;

   //

   public class DriverPix

   {

      public static void main(String[] args)

      {

         JFrame f = new JFrame("PixLab");

         f.setSize(900,600);

         f.setLocation(100,50);

         f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

         f.setContentPane(new PanelPix());

         f.setVisible(true);

      }

   }

PanelPix.java: - copy the code in from the shell program

 public class PanelPix extends JPanel

   {

      private DisplayPix display;

      private ScoreboardPix scoreboard;

      public PanelPix()

      {

         setLayout(new BorderLayout());

      //

      // north

      //

         scoreboard = new ScoreboardPix();

         add(scoreboard,BorderLayout.NORTH);

      //

      // east

      //

         JPanel east = new JPanel();

         east.setLayout(new GridLayout(18,1));

      /******************************************************************  1 */

         JButton zero = new JButton("Zero Blue");

         zero.addActionListener(new Listener_zeroBlue());

         east.add(zero);

      /******************************************************************  2 */

         JButton negate = new JButton("Negate");

         negate.setEnabled(false);

         east.add(negate);

      /******************************************************************  3 */

         JButton gray = new JButton("Grayscale");

         gray.setEnabled(false);

         east.add(gray);

      /******************************************************************  4 */

         JButton sepia = new JButton("Sepia Tone");

         sepia.setEnabled(false);

         east.add(sepia);

      /******************************************************************  5 */

         JButton blur = new JButton("Blur");

         blur.setEnabled(false);

         east.add(blur);




      /******************************************************************  6 */

         JButton posterize = new JButton("Posterize");

         posterize.setEnabled(false);

         east.add(posterize);




      /******************************************************************  7 */

         JButton splash = new JButton("Color Splash");

         splash.setEnabled(false);

         east.add(splash);






      /******************************************************************  8 */

         JButton mirrorLR = new JButton("Mirror Left-Right");

         mirrorLR.setEnabled(false);

         east.add(mirrorLR);




      /******************************************************************  9 */

         JButton mirrorUD = new JButton("Mirror Up-Down");

         mirrorUD.setEnabled(false);

         east.add(mirrorUD);

      /****************************************************************** 10 */

         JButton flipLR = new JButton("Flip Left-Right");

         flipLR.setEnabled(false);

         east.add(flipLR);

      /****************************************************************** 11 */

         JButton flipUD = new JButton("Flip Up-Down");

         flipUD.setEnabled(false);

         east.add(flipUD);




      /****************************************************************** 12 */

         JButton pixelate = new JButton("Pixelate");

         pixelate.setEnabled(false);

         east.add(pixelate);




      /****************************************************************** 13 */

         JButton sunsetize = new JButton("Sunsetize");

         sunsetize.setEnabled(false);

         east.add(sunsetize);


      /****************************************************************** 14 */

         JButton redeye = new JButton("Remove Red-Eye");

         redeye.setEnabled(false);

         east.add(redeye);










      /****************************************************************** 15 */

         JButton detect = new JButton("Edge Detector");

         detect.setEnabled(false);

         east.add(detect);

      /****************************************************************** 16a */

         JButton encoder = new JButton("Encode");

         encoder.setEnabled(false);

         east.add(encoder);

      /****************************************************************** 16b */

         JButton decoder = new JButton("Decode");

         decoder.setEnabled(false);

         east.add(decoder);



      /****************************************************************** 17 */

         JButton chromakey = new JButton("Chromakey");

         chromakey.setEnabled(false);

         east.add(chromakey);



      /****************************************************************** END */      

         add(east,BorderLayout.EAST);

      //

      // center

      //

         display = new DisplayPix();

         display.addMouseListener(new Mouse());

         display.addKeyListener(new Key());

         display.setFocusable(true);

         add(display,BorderLayout.CENTER);

      //

      // south

      //

         JPanel south = new JPanel();

         south.setLayout(new FlowLayout());

         JButton restore = new JButton("Restore Original Image");

         restore.addActionListener(new Listener_restore());

         south.add(restore);

         JButton openimg = new JButton("Open an Image File");

         openimg.addActionListener(new Listener_openimg());

         south.add(openimg);

         JButton undo = new JButton("Undo");

         undo.setEnabled(false);

         south.add(undo);

         add(south,BorderLayout.SOUTH);

      }    

   //

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

   //

   // pixel operation listener

   // 

      private class Listener_zeroBlue implements ActionListener

      {

         public void actionPerformed(ActionEvent e)

         {

            display.zeroBlue();

            update( display.getXval() , display.getYval() );

         }

      } 

   //  ---------->  add more Listeners here   <-----------

   //   

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

   //

      private class Listener_restore implements ActionListener

      {

         public void actionPerformed(ActionEvent e)

         {

            display.resetImage();

            update( display.getXval() , display.getYval() );

         }

      }

      private class Listener_openimg implements ActionListener

      {

         public void actionPerformed(ActionEvent e)

         {

            if( display.openImage() )

            {

               update( display.getXval() , display.getYval() );

            }

         }

      }

      private class Mouse extends MouseAdapter

      {

         public void mouseClicked(MouseEvent e)

         {

            update( e.getX() , e.getY() );

         }

      }

      private class Key extends KeyAdapter

      {

         public void keyPressed(KeyEvent e)

         {

            switch( e.getKeyCode() )

            {

               case KeyEvent.VK_UP:    display.up();    

                  break;

               case KeyEvent.VK_DOWN:  display.down();  

                  break;

               case KeyEvent.VK_LEFT:  display.left();  

                  break;

               case KeyEvent.VK_RIGHT: display.right(); 

                  break;

            }

         //

            update( display.getXval() , display.getYval() );

         }

      }     

      private void update(int x, int y)

      {

         int rgb = display.getRGB(x,y);

      //

         scoreboard.update(x,y,rgb);

      //

         display.update(x,y);

         display.repaint();

      //

         display.requestFocus();

      }

   }

DisplayPix.java  = copy the code in from the shells

import java.awt.*;

   import java.awt.image.BufferedImage;

   import java.io.File;

   import javax.swing.*;

//

   public class DisplayPix extends JPanel

   {

      private PixelOperations pix = new PixelOperations();

      private ImageIcon i = new ImageIcon("images/beach.jpg");

      private BufferedImage img= new BufferedImage(1600,1200,BufferedImage.TYPE_INT_RGB);

      private Graphics buf = img.getGraphics();

      private boolean clicked = false;

      private int x , y;

      public DisplayPix()

      {

         int w = img.getWidth();

         int h = img.getHeight();

      //

         buf.drawImage( i.getImage() , 0 , 0 , w , h , null );

      }

      public int getXval() // not getX !

      {

         return x;

      } 

      public int getYval() // not getY !

      {

         return y;

      }  

      public int getRGB(int x, int y)

      {

         int xpos = x * img.getWidth( ) / getWidth() ;

         int ypos = y * img.getHeight() / getHeight();

      //

         return img.getRGB(xpos,ypos);

      }      

      public void update(int xval, int yval)

      {

         clicked = true;

      //

         x       = xval;

         y       = yval;

      }  

   //

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

   //

   // pixel operations

   // 

      public void zeroBlue()

      {

         Color[][] tmp = pix.getArray( img );

         pix.zeroBlue( tmp );

         pix.setImage( img , tmp );

      }

   //

   //    ------>  enter your methods below  <-----------

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

   //  

      public void resetImage()

      {

         int w = img.getWidth();

         int h = img.getHeight();

      //

         buf.drawImage( i.getImage() , 0 , 0 , w , h , null );

      }  

      public boolean openImage()

      {

         int w = img.getWidth();

         int h = img.getHeight();

      //

         JFileChooser fc = new JFileChooser("images");

         fc.showOpenDialog( null );

         File f = fc.getSelectedFile();

      //

         try {

            i = new ImageIcon("images/" + f.getName());

         }

            catch(Exception e)

            {

               return false;

            }

         buf.drawImage( i.getImage() , 0 , 0 , w , h , null );

      //

         return true;

      }  

      public void up()

      {

         y = Math.max( 0 , y-1 );

      }

      public void down()

      {

         y = Math.min( getHeight()-1 , y+1 );

      }

      public void left()

      {

         x = Math.max( 0 , x-1 );

      }

      public void right()

      {

         x = Math.min( getWidth()-1 , x+1 );

      }   

      public void paintComponent(Graphics g)

      {

         g.drawImage( img , 0 , 0 , getWidth() , getHeight() , null );

      //

         if(clicked)

         {

            g.setColor(Color.black);

            g.drawLine(x-5,y-1,x+5,y-1);

            g.drawLine(x-5,y+1,x+5,y+1);

            g.drawLine(x-1,y-5,x-1,y+5);

            g.drawLine(x+1,y-5,x+1,y+5);

         //

            g.setColor(Color.yellow);

            g.drawLine(x-5,y,x-1,y);

            g.drawLine(x+1,y,x+5,y);

            g.drawLine(x,y-5,x,y-1);

            g.drawLine(x,y+1,x,y+5);

         }

      }

   }

PixelOperations.java – copy the code from the shell program

// Torbert, 24 July 2013


//

   import java.awt.Color;

   import java.awt.image.BufferedImage;


//

   public class PixelOperations

   {

      public Color[][] getArray(BufferedImage img)

      {

         Color[][] arr;

      
//

         int numcols = img.getWidth();

         int numrows = img.getHeight();

      
//

         arr = new Color[numrows][numcols];

      
//

         for(int j = 0; j < arr.length; j++)

         {

            for(int k = 0; k < arr[0].length; k++)

            {

               int rgb = img.getRGB(k,j);

            
//

               arr[j][k] = new Color(rgb);

            }

         }

      
//

         return arr;

      }

      public void setImage(BufferedImage img, Color[][] arr)

      {

         for(int j = 0; j < arr.length; j++)

         {

            for(int k = 0; k < arr[0].length; k++)

            {

               Color tmp = arr[j][k];

               //

               int rgb = tmp.getRGB();

               //

               img.setRGB(k,j,rgb);

            }

         }

      }

      //

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

   
//

   
// pixel operations

   
// 

      public void zeroBlue(Color[][] arr)

      {

         for(int j = 0; j < arr.length; j++)

         {

            for(int k = 0; k < arr[0].length; k++)

            {

               Color tmp = arr[j][k];

               arr[j][k] = new Color( tmp.getRed(), tmp.getGreen(), 0 );

            }

         }

      }

   
//--------> your new methods go here   <--------------

   }

   //


// end of file

ScoreboardPix.java – copy the code in from the shell program

import java.awt.Color;

   import java.awt.FlowLayout;

   import javax.swing.JLabel;

   import javax.swing.JPanel;

   //

   public class ScoreboardPix extends JPanel

   {

      private JLabel xy,red,green,blue,rgb;

      public ScoreboardPix()

      {

         setLayout(new FlowLayout());




//

         setBackground(Color.white);

         //

         xy = new JLabel("(x,y)=(?,?)");

         add(xy);




//

         add(new JLabel("   ")); // blank




//

         red = new JLabel(  "R=???");

         add(red);

         green = new JLabel("G=???");

         add(green);

         blue = new JLabel( "B=???");

         add(blue);




//

         add(new JLabel("   ")); // blank




//

         rgb = new JLabel("      ");

         rgb.setOpaque(true);

         rgb.setBackground(Color.black);

         add(rgb);

      }



//

      public void update(int x, int y, int rgbval)

      {

         Color tmp = new Color(rgbval);

         //

         int redval   = tmp.getRed();

         int greenval = tmp.getGreen();

         int blueval  = tmp.getBlue();

      
//

         xy.setText("(x,y)=("+x+","+y+")");




//

         red.setText(  "R="+redval);

         green.setText("G="+greenval);

         blue.setText( "B="+blueval);




//

         rgb.setBackground(tmp);

      }

   }

   //


// end of file


//
