Session 4: The baddies!
So you’ve been playing the game, but there are no baddies! We need to draw some baddies, and give them some sort of artificial intelligence, to bring them to life, and this is easier than you might think!

Traditionally the baddies in Pacman are ghosts but you can be as creative as you like when you design this part of the game. Time is limited though so again it’s a good idea to keep it simple!

An example of what a ghost might look like is shown here, small and enlarged!


[image: image2.png]



Space to draw your baddie in rough (it needs to be 18x18 pixels).

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Save the file twice as baddie1a.png and baddie1b.png in the ‘res’ folder (you can change one of these later to animate the ghost).

To make your ghost appear in the game, open the file Baddie.java, and find the line:

    // load the baddie sprites

After this, put the following code:

    try{

      sprite1a = Image.createImage("/baddie1a.png");

      sprite1b = Image.createImage("/baddie1b.png");

      points = Image.createImage("/points100.png");

    } catch (IOException e) {

      System.out.println("Failed to load baddie image");

    }

Now search for the following line (which can be found in the ‘paint’ method).

   // draw sprite at coordinates drawX,drawY

Then add the following to draw your ghost:

   if (frameCounter < 2) g.drawImage(sprite1a, drawX, drawY, Graphics.TOP | Graphics.LEFT);

   else g.drawImage(sprite1b, drawX, drawY, Graphics.TOP | Graphics.LEFT);

Build and run your program. Up to three ghosts should appear in the baddie spawn area, but they’re not moving! Let’s give them some Artificial Intelligence!

Intelligent ghosts!

First of all, we only want the ghosts to change direction if they are in the middle of one of the level blocks you made in session 2. The following code checks for this.

Secondly, we need a method to deal with the situation when our ghosts follow the artificial intelligence but end up hitting a wall. To do this, we can say that if a ghost bumps into a wall, then turn clockwise until it finds a direction it can move in. This is our default behaviour.
Open the file Baddie.java. Search for the following line:

// move baddie - if I'm in the centre of a block then decide on next direction

Then copy and paste the following code:
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      if (((direction == LEFT || direction == RIGHT) && x % Level.BLOCK_WIDTH == 0)

          || ((direction == UP || direction == DOWN) && y % Level.BLOCK_HEIGHT == 0)) {

        byte oldDirection = direction;

        boolean checkCollision = true; // need to check collision

        // randomly do one of four operations, and turn right if hit a wall

        // 0. Continue with same direction

        // 1. Move towards player horizontally

        // 2. Move towards player vertically

        // 3. Move in a random direction

        int rnd = random.nextInt() % 7;

        if (rnd < 0) rnd = -rnd;

        switch (rnd) {

          // ghost artificial intelligence starts here

          // ghost artificial intelligence ends here

        }


        // default behaviour

        if (checkCollision) {

          // if colliding then turn right

          while (checkNextBlock(level) == Level.BLOCK_WALL) {

            direction++;

            if (direction > 3) direction = 0;

          }

        }

      }

Then copy and paste the following code after the code above. This next bit of code actually moves the baddie’s coordinates based on its direction and speed.

      switch (direction) {

        case UP:

          y -= speed;

          break;

        case RIGHT:

          x += speed;

          break;

        case DOWN:

          y += speed;

          break;

        case LEFT:

          x -= speed;

          break;

      }

Build and run your program. The ghosts now move in a straight line, and turn clockwise when they hit a wall. They’re showing signs of life! But play the game. Are the ghosts any good at catching you? Can you avoid them by predicting where they will go next?

The ghosts don’t pay any attention to you, they just keep turning clockwise around the level. Some of them might get stuck in one small part of the maze. The game is too easy like this, so we need to add our intelligent movement. Find the following line (in the code you copied from above):
   // ghost artificial intelligence starts here

We want to give the ghost several possibilities for what it can do. The line you copied before:

        int rnd = random.nextInt() % 7;

picks a random number from 0 to 6. We can use this number to decide what to do. Seven possibilities (0 to 6) should be plenty, and we probably won’t use all of them. Instead we can make some of the numbers from 0 to 6 cause the ghost to do the same thing, so it makes them more likely to happen than the others.

So what can the ghosts do? Let’s make them move towards the player, so they are better at catching him or her. The ghost must either move towards the player horizontally, or vertically (they can’t move diagonally). After the line ‘ghost artificial intelligence starts here’, add the following:

          case 2:

          case 3:

            if (px < x) direction = LEFT; else direction = RIGHT;

            if (checkNextBlock(level) == Level.BLOCK_WALL) direction = oldDirection;

            else checkCollision = false; // already checked

            break;
This simply says if the player’s x coordinate (px) is less than the ghosts x coordinate (x), then move left, otherwise move right. The ‘case 2’ and ‘case 3’ mean do this if the random number picked is 2 or 3. The checkNextBlock function has a look to see if moving towards the player in this way would lead to bumping into a wall (if so then carry on going the same way as before).

Build and run your program. The ghosts now move sideways towards the player, but they only move up and down when they hit a wall.

Now can you make the ghost move towards the player veritically? You’ll need to use py (the player’s y coordinate) and check if it is less than y (the ghosts y coordinate). If it is, then you’ll need to move up (direction = UP) otherwise, you’ll want to move down (direction = DOWN). Do this for ‘case 4’ and ‘case 5’, so it has equal probability of happening. Here’s the outline of what you need, showing all the artificial intelligence code so far.
   switch (rnd) {

     // ghost artificial intelligence starts here

     case 2:

     case 3:

       if (px < x) direction = LEFT; else direction = RIGHT;

       if (checkNextBlock(level) == Level.BLOCK_WALL) direction = oldDirection;

       else checkCollision = false; // already checked

       break;

     case 4:

     case 5:

       if (checkNextBlock(level) == Level.BLOCK_WALL) direction = oldDirection;

       else checkCollision = false; // already checked

       break;

     // ghost artificial intelligence ends here

   }

Finally, add the final case (‘case 6’) just above the line ‘ghost artifical intelligence ends here’ (at the point shown above).
     case 6:

       direction = (byte) (random.nextInt() % 4);

       if (direction < 0) direction = (byte) (-1 * direction);

       break;

This makes the ghost move in a random new direction if the number picked is 6. But what happens if the random number picked is 0 or 1? Well we don’t want the ghosts changing direction all the time, or they won’t get anywhere! Therefore 0 and 1 are left blank so if those numbers are picked then the ghost will continue moving in the same direction. So here’s a summary of all the movement possibilities for numbers 0 to 6:

0 or 1:
Ghosts move in the same direction

2 or 3:
Ghosts move towards Pacman horizontally

4 or 5:
Ghosts move towards Pacman vertically

6:
Ghosts move in a random direction
Extension to the session
You will notice there are three baddies chasing you around. Open the file Arena.java and search for the line ‘private static final int numBaddies = 3;’ near the top. The number 3 there is the number of baddies – try changing this to add more and see what happens! (You can add lots to cause mayhem, but too many and the game will run very slowly, so perhaps it’d be best not to overdo it! Is it still possible to complete your level?)
Add case 6 here





Now add a similar line to move the ghost vertically towards the player





This line moves the ghost horizontally towards the player





Turn clockwise if the ghost bumps into a wall





Check if the ghost is in the middle of a level block





You’ll be adding the artificial intelligence for the ghosts in this part here








