Week 11: Images, Sound, Animation 
(Horstmann, ch.21, Deitel&Deitel, ch. 16)

Java’s multimedia capabilities include graphics, images, animation, sound and video.

Digital Images

We discussed briefly graphics in Week 3 and now we continue with the use of existing image files.  The first example illustrates loading an Image and an ImageIcon. Class Image is an abstract class and therefore the applet cannot create an Image object.  Its init() will use applet’s getImage(location, file_name) method to load it. The paint() method illustrates how to display images and it appears that working with ImageIcon’s is easier.

import java.applet.Applet;

import java.awt.*;

import javax.swing.*;

public class LoadImageAndScale extends JApplet {

   private Image logo1;       

   private ImageIcon logo2;   

   public void init()   {

      logo1 = getImage( getDocumentBase(), "logo.gif" );

      logo2 = new ImageIcon( "logo.gif" );

   }

   public void paint( Graphics g )   {

      g.drawImage( logo1, 0, 0, this );

      // draw image scaled to fit width of applet and height of applet minus 120 pixels

      g.drawImage( logo1, 0, 120,  getWidth(), getHeight() - 120, this );

      // draw icon using its paintIcon method

      logo2.paintIcon( this, g, 180, 0 );

   }

} // end class LoadImageAndScale

Image Maps

Image maps are a common technique used to create interactive Web pages. An image map is an image that has a “hot area” where if the user positions the mouse pointer a descriptive message appears in a pop-up window or in the status area of the browser. 

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

public class ImageMap extends JApplet {

   private ImageIcon mapImage;

   private int width, height;

   public void init()   {

      addMouseListener(

         new MouseAdapter() {

            public void mouseExited( MouseEvent e )  {

               showStatus( "Pointer outside applet" );

            }

         }

      );

      addMouseMotionListener(

         new MouseMotionAdapter() {

            public void mouseMoved( MouseEvent e ) {

               showStatus( translateLocation( e.getX() ) );

            }

         }

      );

      mapImage = new ImageIcon( "icons2.gif" ); 

      width = mapImage.getIconWidth();

      height = mapImage.getIconHeight();

      setSize( width, height );

   }

   public void paint( Graphics g ) {

      mapImage.paintIcon( this, g, 0, 0 );

   }

   public String translateLocation( int x )  {

      // determine width of each icon (there are 6)

      int iconWidth = width / 6;

      if ( x >= 0 && x <= iconWidth ) 

         return "Common Programming Error";

      else if ( x > iconWidth && x <= iconWidth * 2 )

         return "Good Programming Practice";

      else if ( x > iconWidth * 2 && x <= iconWidth * 3 )

         return "Performance Tip";

      else if ( x > iconWidth * 3 && x <= iconWidth * 4 )

         return "Portability Tip";

      else if ( x > iconWidth * 4 && x <= iconWidth * 5 )

         return "Software Engineering Observation";

      else if ( x > iconWidth * 5 && x <= iconWidth * 6 )

         return "Testing and Debugging Tip";

      return ""; 

   }

}

Audio Files 

An applet has a play() method or one can implement the AudioClip interface which has method play(). Java’s sound engine can handle audio files with the extensions: .au .wav .mid and a few others.

The example below shows an applet, which plays two audio files chosen from a JComboBox. It contains 3 buttons used to play, stop and loop (play non-stop) the sound file.

import java.applet.*;

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

public class LoadAudioAndPlay extends JApplet {

   private AudioClip sound1, sound2, currentSound;  

   private JButton playSound, loopSound, stopSound;

   private JComboBox chooseSound;

   // load the image when the applet begins executing

   public void init()   {

      Container container = getContentPane();

      container.setLayout( new FlowLayout() );

      String choices[] = { "Welcome", "Hi" };

      chooseSound = new JComboBox( choices );

      chooseSound.addItemListener(

         new ItemListener() {

            // stop sound and change to sound to user's selection

            public void itemStateChanged( ItemEvent e )   {

               currentSound.stop();

               currentSound = 

                  chooseSound.getSelectedIndex() == 0 ?  sound1 : sound2;

            }

         }  // end anonymous inner class

      ); // end addItemListener method call

      container.add( chooseSound );

      // set up button event handler and buttons

      ButtonHandler handler = new ButtonHandler();

      playSound = new JButton( "Play" );

      playSound.addActionListener( handler );

      container.add( playSound );

      loopSound = new JButton( "Loop" );

      loopSound.addActionListener( handler );

      container.add( loopSound );

      stopSound = new JButton( "Stop" );

      stopSound.addActionListener( handler );

      container.add( stopSound );

      // load sounds and set currentSound

      sound1 = getAudioClip( getDocumentBase(), "welcome.wav" );

      sound2 = getAudioClip( getDocumentBase(), "hi.au" );

      currentSound = sound1;

   }  // end method init

   // stop the sound when the user switches Web pages

   public void stop()   {

      currentSound.stop();

   }

   // private inner class to handle button events

   private class ButtonHandler implements ActionListener {

      // process play, loop and stop button events

      public void actionPerformed( ActionEvent actionEvent )    {

         if ( actionEvent.getSource() == playSound ) 

            currentSound.play();

         else if ( actionEvent.getSource() == loopSound ) 

            currentSound.loop();

         else if ( actionEvent.getSource() == stopSound ) 

            currentSound.stop();

      }

   }

}  // end class LoadAudioAndPlay

Animation

Animation is programmed by displaying a sequence of images at very short time intervals.

Class Anim1a has a full circle moving down and up vertically. The applet implements Runnable and therefore contains run() where the animation is generated. The thread object’s constructor will associate the applet to the thread. There are two start (and stop) methods, one for the applet and one for the thread.  

import java.applet.Applet;

import java.awt.Graphics;

public class Anim1a extends Applet implements Runnable {


int position = 0;


int increment = 3;


Thread t;


public void start() {



if (t == null) {




t = new Thread(this);




t.start();



}


}


public void stop() {



if (t != null) {




t.stop();




t = null;



}


}


public void paint(Graphics g) {



g.fillOval(5, 5 + position, 30, 30);


}


public void run() {



while (true) {



    try {




Thread.sleep(50);



    } catch (InterruptedException e) {}



    position += increment;



    if (position > 50 || position < 0)




increment = -increment;



    repaint();



}


}

}

Note: These programs were written in an earlier version of JDK and if you use Java 2 you will get warnings related to deprecated classes. However Java 2 will compile and execute them correctly. 

The next example illustrates the simultaneous movement of two shapes: the circle moving vertically and a rectangle moving horizontally.

import java.applet.Applet;

import java.awt.Graphics;

class Animation extends Thread {


private Applet appl;


protected int increment = 3;


protected int position = 0;


protected int pause = 50;


Animation(Applet a) {



appl = a;


}


public void run() {



while (true) {



    try {




Thread.sleep(pause);



    } catch (InterruptedException e) {}



    position += increment;



    if (position > 50 || position < 0)




increment = -increment;



    appl.repaint();



}


}


public void draw(Graphics g) {



g.fillOval(5, 5 + position, 30, 30);


}

}

class Animation1 extends Animation {


Animation1(Applet a) {



super(a);



increment = 2;



pause = 60;


}


public void draw(Graphics g) {



g.fillRect(40 + position, 25, 30, 30);


}

}

public class Anim2a extends Applet {


private Animation t, t1;


public void start() {



if (t == null) {




t = new Animation(this);




t.start();



}



if (t1 == null) {




t1 = new Animation1(this);




t1.start();



}


}


public void stop() {



if (t != null) {




t.stop();




t = null;



}



if (t1 != null) {




t1.stop();




t1 = null;



}


}


public void paint(Graphics g) {



t.draw(g);       



t1.draw(g);


}

}

Finally, the same example is shown with double-buffering to avoid screen flashing (ie “flicker”).

The image to be displayed is built on a Image buffer in parallel to the calculation of the new coordinates and then is copied to the applet. This is why the display of the new image on the applet is always correct.  

import java.applet.Applet;

import java.awt.*;

class Animation extends Thread {


private Applet appl;


protected int increment = 3;


protected int position = 0;


protected int pause = 50;


Animation(Applet a) {



appl = a;


}


public void run() {



while (true) {



    try {




Thread.sleep(pause);



    } catch (InterruptedException e) {}



    position += increment;



    if (position > 50 || position < 0)




increment = -increment;



    appl.repaint();



}


}


public void draw(Graphics g) {



g.setColor(Color.red);



g.fillOval(5, 5 + position, 30, 30);


}

}

class Animation1 extends Animation {


Animation1(Applet a) {



super(a);



increment = 2;



pause = 60;


}


public void draw(Graphics g) {



g.setColor(Color.blue);



g.fillRect(40 + position, 25, 30, 30);


}

}

public class Anim2b extends Applet {

        private
Animation t, t1;


private Image img;


private Graphics gcopy;


// 1.0 AWT version


public void init() {



img = createImage(size().width, size().height);



gcopy = img.getGraphics();


}


public void start() {



if (t == null) {




t = new Animation(this);




t.start();



}



if (t1 == null) {




t1 = new Animation1(this);




t1.start();



}


}


public void stop() {



if (t != null) {




t.stop();




t = null;



}



if (t1 != null) {




t1.stop();




t1 = null;



}


}


// change update so that it calls paint without clearing surface


public void update(Graphics g) {



paint(g);


}


public void paint(Graphics g) {



gcopy.setColor(Color.white);



gcopy.fillRect(0, 0, size().width, size().height);



t.draw(gcopy);       



t1.draw(gcopy);



g.drawImage(img, 0, 0, this);


}

}

