
package tetris.d2d;  import javax.swing.JApplet; import javax.swing.JFrame; import javax.swing.SwingUtilities;  public class Applet2D extends JApplet {  private static 
final long serialVersionUID = -1851512126973504346L;   public void init() {  SwingUtilities.invokeLater(new Runnable() {  public void run() {  JFrame frame = new 
JFrame(Display.TITLE);  Display d = new Display(20, 20);  frame.setContentPane(d);  frame.pack();  frame.setLocationRelativeTo(null);  frame.setVisible(true);  frame.
addKeyListener(d);  }  });  } } package tetris.d2d;  import java.awt.*; import java.awt.event.KeyEvent; import java.awt.event.KeyListener;  import javax.swing.*;  import 
tetris.game.*;  public class Display extends JPanel implements KeyListener, GameListener {  private static final long serialVersionUID = 1L;  public static final String 
TITLE = "Tetris 2D";   private int framesPerSec = 60;  private int currentFrame = 0;  private int blockWidth=32, blockHeight=32;   private GameModel gm;   public 
Display(int w, int h) {  Thread animationThread = new Thread() {  public void run() {  while (true) {  update();  repaint();  try {  Thread.sleep(1000 / framesPerSec);  
} catch (InterruptedException ex) {  }  }  }  };  animationThread.start();  setPreferredSize(new Dimension(blockWidth*w, blockHeight*h));   gm = new GameModel(this, 
w, h);  GameBlock b = gm.randomBlock();  gm.setActiveBlock(b);  }   public void paintComponent(Graphics g) {  super.paintComponent(g);  setBackground(Color.WHITE);  
Graphics2D g2d = (Graphics2D) g;   Color[][] field = gm.getField();  for (int i = 0; i < field.length; ++i) {  for (int j = 0; j < field[i].length; ++j) {  g2d.setColor(field[i]
[j]);  g2d.fillRect(j * blockWidth, i * blockHeight, blockWidth, blockHeight);  }  }   GameBlock b = gm.getActiveBlock();  g2d.setColor(b.color);   int ax = gm.
getActiveX();  int ay = gm.getActiveY();  for (int i = 0; i < b.shape.length; ++i) {  for (int j = 0; j < b.shape[i].length; ++j) {  if (b.shape[i][j]) {  g2d.fillRect((ax 
+ j) * blockWidth,  // Add to y coordinate a fraction of the block height depending on how far into the current second we are  (int)((ay + i) * blockHeight + blockHeight 
* (currentFrame / (double)framesPerSec)),  blockWidth, blockHeight);  }  }  }  }   public void update() {  ++currentFrame;  if (currentFrame >= framesPerSec) {  
gm.moveActiveDown();  currentFrame = 0;  }  }   public void blockUsedEvent() {  gm.setActiveBlock(gm.randomBlock());  }   public void removeRowEvent(int row) {  }   
public void gameOverEvent() {  System.exit(0);  }   public void keyPressed(KeyEvent e) {  if (e.getKeyCode() == KeyEvent.VK_UP  || e.getKeyCode() == KeyEvent.VK_KP_UP  
|| e.getKeyCode() == KeyEvent.VK_W) {  gm.rotateActiveLeft();  } else if (e.getKeyCode() == KeyEvent.VK_DOWN  || e.getKeyCode() == KeyEvent.VK_KP_DOWN  || e.getKeyCode() 
== KeyEvent.VK_S) {  gm.moveActiveDown();  currentFrame = 0;  } else if (e.getKeyCode() == KeyEvent.VK_LEFT  || e.getKeyCode() == KeyEvent.VK_KP_LEFT  || e.getKeyCode() 
== KeyEvent.VK_A) {  gm.moveActiveLeft();  } else if (e.getKeyCode() == KeyEvent.VK_RIGHT  || e.getKeyCode() == KeyEvent.VK_KP_RIGHT  || e.getKeyCode() == KeyEvent.
VK_D) {  gm.moveActiveRight();  }  }   public void keyReleased(KeyEvent e) {  }   public void keyTyped(KeyEvent e) {  if (e.getKeyChar() == 'w' || e.getKeyChar() == 
'W') {  gm.rotateActiveLeft();  } else if (e.getKeyChar() == 's' || e.getKeyChar() == 'S') {  gm.moveActiveDown();  currentFrame = 0;  } else if (e.getKeyChar() == 'a' 
|| e.getKeyChar() == 'A') {  gm.moveActiveLeft();  } else if (e.getKeyChar() == 'd' || e.getKeyChar() == 'D') {  gm.moveActiveRight();  } else if (e.getKeyChar() == ' 
') {  gm.settleActive();  currentFrame = 0;  }  }   public static void main(String[] args) {  SwingUtilities.invokeLater(new Runnable() {  public void run() {  JFrame 
frame = new JFrame(TITLE);  Display d = new Display(10, 20);  frame.setContentPane(d);  frame.pack();  frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);  frame.
setLocationRelativeTo(null);  frame.setVisible(true);  frame.addKeyListener(d);  }  });  } } package tetris.d3d;  import javax.media.opengl.*; import javax.media.
opengl.awt.*; import javax.media.opengl.glu.GLU; import javax.swing.JFrame;  import java.awt.*; import java.awt.event.*; import java.util.ArrayList;  import com.jogamp.
opengl.util.*; import com.jogamp.opengl.util.gl2.GLUT;  import tetris.game.*;  public class Display extends JFrame implements GLEventListener, KeyListener, WindowListener, 
GameListener {   private static final long serialVersionUID = 1L;   private int currentFrame = 0;   private GLProfile profile;  private GLCapabilities capabilities;  
private GLCanvas canvas;  private GLU glu;  private GLUT glut;  private FPSAnimator animator;  private int framesPerSecond = 60;   //Game variables  private int width 
= 20;//number of blocks  private int height = 20;//-do-  private double radiusOuter = 8;//outer radius of the playing field  private double radiusInner = 6;//inner -do-  
private GameModel gm;   //Models  private ArrayList<Model> models = new ArrayList<Model>();  //private Model grid;//wireframe grid  private Model block;//a single block 
model   //Camera variables  private double theta = 1.1 * Math.PI;//radians  private double camRotSpeed = 0.00;  private double camDistFromOrigo = 75;  private double 
camHeight = 45;  private double[] camLookAt = {0, 0, 25};//what point should the camera look at?   private long score = 0, bonus = 0;   public Display(int sizeX, int 
sizeY) { // models.add(new Model(true));//test  gm = new GameModel(this, width, height);  GameBlock activeBlock = gm.randomBlock();  gm.setActiveBlock(activeBlock);   
//grid = buildGrid();  block = buildBlock();   setSize(sizeX, sizeY);  profile = GLProfile.getDefault();  capabilities = new GLCapabilities(profile);  canvas = new 
GLCanvas(capabilities);  add(canvas);  canvas.addGLEventListener(this);  animator = new FPSAnimator(canvas, framesPerSecond);  animator.add(canvas);  setVisible(true);  
addKeyListener(this);  addWindowListener(this);  }   public Display() {  this(600,600);  }   @Override  public void init(GLAutoDrawable drawable) {  GL2 gl = drawable.
getGL().getGL2();  gl.setSwapInterval(1);  glu = new GLU();  glut = new GLUT();   gl.glEnable(GL2.GL_DEPTH_TEST);  gl.glDepthFunc(GL2.GL_LEQUAL);  gl.glShadeModel(GL2.
GL_SMOOTH); // gl.glFrontFace(GL2.GL_CULL_FACE);  gl.glHint(GL2.GL_PERSPECTIVE_CORRECTION_HINT, GL2.GL_NICEST);  gl.glClearColor(0f, 0f, 0f, 1f);   animator.start();  
}   @Override  public void dispose(GLAutoDrawable drawable) {  // TODO Auto-generated method stub   }   @Override  public void display(GLAutoDrawable drawable) {  
update(drawable);  setCamera(drawable);  render(drawable);  }   /** Update logical game stuff here */  private void update(GLAutoDrawable drawable){  currentFrame++;  
// Each tick causes the block to move down and adds one point as a "staying alive" score  if (currentFrame >= framesPerSecond){  if (!gm.moveActiveDown()) {  gm.
settleActive();  }  currentFrame = 0;  ++score;  }  //let cam look at active piece // camLookAt[2] = (height - (0 + gm.getActiveY())) * (2 * Math.PI * radiusOuter) / 
width - (2 * Math.PI * radiusOuter) / width * currentFrame / framesPerSecond;  theta += camRotSpeed;   //crude hack // if (gm.getActiveY() + gm.getActiveBlock().
shape[0].length - 1 >= height){ // gm.setActiveBlock(gm.randomBlock()); // System.out.printf("(%s X %s)\n", gm.getActiveBlock().shape.length, gm.getActiveBlock().
shape[0].length); // }  }   /** The things to display go here */  private void render(GLAutoDrawable drawable) {  GL2 gl = drawable.getGL().getGL2();   gl.glClear(GL2.
GL_COLOR_BUFFER_BIT | GL2.GL_DEPTH_BUFFER_BIT);   gl.glRasterPos2i(50,75);  glut.glutBitmapString(GLUT.BITMAP_HELVETICA_18, "Score: " + score);   //draw grid  gl.
glLineWidth(1.1f);  //renderAsWireframe(drawable, grid);   //draw blocks  Color[][] field = gm.getField();  for (int i = 0; i < field.length; i++) {  for (int j = 0; j 
< field[i].length; j++) {  if (!(field[i][j].equals(Color.black))) {  Color c = field[i][j];  double n = 1.0 - (Math.abs(field[i].length/2.0 - j) / (field[i].length/2.0))*0.5;  
gl.glColor3d((c.getRed()/255.0)*n, (c.getGreen()/255.0)*n, (c.getBlue()/255.0)*n);  gl.glMatrixMode(GL2.GL_MODELVIEW);  gl.glLoadIdentity();  gl.glTranslated(0, 0, 
(height - (i + 1)) * (2 * Math.PI * radiusOuter) / width);  gl.glRotated(j * 360 / width, 0, 0, 1);  renderAsTris(drawable, block);  gl.glColor3d(1, 1, 1);  gl.
glLineWidth(2);  renderAsWireframe(drawable, block);  }  }  }   // draw bottom  for (int j = 0; j < field[0].length; j++) {  int i = field.length;  Color c = Color.white;  
double n = 1.0 - (Math.abs(field[0].length/2.0 - j) / (field[0].length/2.0))*0.5;  gl.glColor3d((c.getRed()/255.0)*n, (c.getGreen()/255.0)*n, (c.getBlue()/255.0)*n);  
gl.glMatrixMode(GL2.GL_MODELVIEW);  gl.glLoadIdentity();  gl.glTranslated(0, 0, (height - (i + 1)) * (2 * Math.PI * radiusOuter) / width);  gl.glRotated(j * 360 / 
width, 0, 0, 1);  renderAsTris(drawable, block);  gl.glColor3d(1, 1, 1);  gl.glLineWidth(2);  renderAsWireframe(drawable, block);  }   GameBlock activeBlock = 
gm.getActiveBlock();  int ax = gm.getActiveX();  int ay = gm.getActiveY();  //draw active block  for (int i = 0; i < activeBlock.shape.length; i++) {  for (int j = 0; 
j < activeBlock.shape[i].length; j++) {  if (activeBlock.shape[i][j]) {  gl.glMatrixMode(GL2.GL_MODELVIEW);  gl.glLoadIdentity();  gl.glTranslated(0, 0, (height - (i 
+ ay)) * (2 * Math.PI * radiusOuter) / width - (2 * Math.PI * radiusOuter) / width * currentFrame / framesPerSecond);  gl.glRotated((ax + j) * (360 / width), 0, 0, 1);  
gl.glColor3d(activeBlock.color.getRed()/255.0, activeBlock.color.getGreen()/255.0, activeBlock.color.getBlue()/255.0);  renderAsTris(drawable, block);  gl.glColor3d(1, 
1, 1);  gl.glLineWidth(2);  renderAsWireframe(drawable, block);  }  }  }  //draw models from ArrayList models  for (int m = 0; m < models.size(); m++){//loop trough 
world models  if (models.get(m).triangles.size() > 0){ // renderAsWireFrame(drawable, models.get(m));  renderAsTris(drawable, models.get(m)); // renderAsPoints(drawable, 
models.get(m));  }  else{  renderAsPoints(drawable, models.get(m));  }  }  }   /** Render a model as triangles */  private void renderAsTris(GLAutoDrawable drawable, 
Model model) {  GL2 gl = drawable.getGL().getGL2(); // gl.glBegin(GL2.GL_TRIANGLES);  for (int f = 0; f < model.triangles.size(); f++){//loop though model's triangles 
(faces)  for (int j = 0; j < model.triangles.get(f).vertices.length; j++){  if (model.triangles.get(f).vertices.length == 3){  gl.glBegin(GL2.GL_TRIANGLES); // 
gl.glColor3d(1, 1.0 / j, 0);  gl.glVertex3d(  model.vertices.get(model.triangles.get(f).vertices[j]).getXCoord(),  model.vertices.get(model.triangles.get(f).vertices[j]).
getYCoord(),  model.vertices.get(model.triangles.get(f).vertices[j]).getZCoord());  }  }  gl.glEnd(); // gl.glVertex3d( // model.vertices.get(model.triangles.get(f).
vertices[0]).getXCoord(), // model.vertices.get(model.triangles.get(f).vertices[0]).getYCoord(), // model.vertices.get(model.triangles.get(f).vertices[0]).getZCoord()); 
// gl.glColor3d(0, 1, 0); // gl.glVertex3d( // model.vertices.get(model.triangles.get(f).vertices[1]).getXCoord(), // model.vertices.get(model.triangles.get(f).
vertices[1]).getYCoord(), // model.vertices.get(model.triangles.get(f).vertices[1]).getZCoord()); // gl.glColor3d(1, 1, 0); // gl.glVertex3d( // model.vertices.
get(model.triangles.get(f).vertices[2]).getXCoord(), // model.vertices.get(model.triangles.get(f).vertices[2]).getYCoord(), // model.vertices.get(model.triangles.
get(f).vertices[2]).getZCoord());  } // gl.glEnd();  }   /** Render a model as vertices */  private void renderAsPoints(GLAutoDrawable drawable, Model model) {  GL2 
gl = drawable.getGL().getGL2();  gl.glPointSize(2);  gl.glBegin(GL2.GL_POINTS);  for (int v = 0; v < model.vertices.size(); v++){//loop though model's vertices (points)  
gl.glColor3d(1, 1, 1);  gl.glVertex3d(  model.vertices.get(v).getXCoord(),  model.vertices.get(v).getYCoord(),  model.vertices.get(v).getZCoord());  }  gl.glEnd();  }   
/** Render a model as wireframe */  private void renderAsWireframe(GLAutoDrawable drawable, Model model) {  GL2 gl = drawable.getGL().getGL2();  gl.glBegin(GL2.GL_
LINES);  for (int f = 0; f < model.triangles.size(); f++){//loop thought model's triangles  gl.glColor3d(.5, .5, .5); // gl.glBegin(GL2.GL_LINE_LOOP); //why does this 
not work?  for (int v = 0; v < model.triangles.get(f).vertices.length; v++){  gl.glVertex3d(  model.vertices.get(model.triangles.get(f).vertices[v]).getXCoord(),  model.
vertices.get(model.triangles.get(f).vertices[v]).getYCoord(),  model.vertices.get(model.triangles.get(f).vertices[v]).getZCoord());  } // gl.glEnd();  }  gl.glEnd();  
}   private void setCamera(GLAutoDrawable drawable) {  GL2 gl = drawable.getGL().getGL2();  gl.glMatrixMode(GL2.GL_PROJECTION);  gl.glLoadIdentity();   glu.
gluPerspective(45, 1, 1, 1000);  glu.gluLookAt(  camDistFromOrigo * Math.cos(theta),//cam's x-position  camDistFromOrigo * Math.sin(theta),//cam's y-position  camHeight, 
//cam's z-position  camLookAt[0], //cam target x  camLookAt[1], //cam target y  camLookAt[2], //cam target z  0, 0, 1);//what is up?   gl.glMatrixMode(GL2.GL_MODELVIEW);  
gl.glLoadIdentity();  }   @Override  public void reshape(GLAutoDrawable drawable, int x, int y, int width,  int height) {  GL2 gl = drawable.getGL().getGL2();  
gl.glViewport(x, y, width, height);  }   /*  private Model buildGrid(){  Model model = new Model();  double xPos = 0;  double yPos = 0;  double zPos = 0;  int numOfBlocks 
= width;  int numOfLevels = height + 1;//antal etager  for (int j = 0; j < numOfLevels; j++){  for (int i = 0; i < numOfBlocks; i++){  xPos = radiusOuter * Math.cos(2 
* Math.PI * i / numOfBlocks);  yPos = radiusOuter * Math.sin(2 * Math.PI * i / numOfBlocks);  zPos = j * (2 * Math.PI * radiusOuter) / numOfBlocks;  model.addVertex(new 
Vertex(xPos, yPos, zPos));//add outer vertex  xPos = radiusInner * Math.cos(2 * Math.PI * i / numOfBlocks);  yPos = radiusInner * Math.sin(2 * Math.PI * i / numOfBlocks);  
zPos = j * (2 * Math.PI * radiusOuter) / numOfBlocks;  model.addVertex(new Vertex(xPos, yPos, zPos));//add inner vertex  model.addTriangle(new Triangle(  (j * 2 * 
numOfBlocks) + ((i * 2 + 2 * numOfBlocks) % (2 * numOfBlocks)), (j * 2 * numOfBlocks) + (((i * 2 + 2 * numOfBlocks + 2)) % (2 * numOfBlocks))));//outer circles // 
model.addTriangle(new Triangle( // (j * 2 * numOfBlocks) + ((i * 2 + 2 * numOfBlocks) % (2 * numOfBlocks)), (j * 2 * numOfBlocks) + (((i * 2 + 2 * numOfBlocks + 1)) % 
(2 * numOfBlocks))));//rays // model.addTriangle(new Triangle( // (j * 2 * numOfBlocks) + ((i * 2 + 2 * numOfBlocks + 1) % (2 * numOfBlocks)), (j * 2 * numOfBlocks) + 
(((i * 2 + 2 * numOfBlocks + 3)) % (2 * numOfBlocks))));//inner circles  if (j == numOfLevels - 1){  model.addTriangle(new Triangle(  (j * 2 * numOfBlocks) + ((i * 
2)), (i * 2)));// + 2 * numOfBlocks) % (2 * numOfBlocks)));//outer vertical lines // model.addTriangle(new Triangle( // (j * 2 * numOfBlocks) + (i * 2 + 1), i * 2 + 
1));//inner vertical lines  }  }   }  return model;  }  //*/   private Model buildBlock(){  Model model = new Model(); // model.setLocation(radiusOuter * Math.cos(2 * 
Math.PI * 0 / width), 0, 0);   model.addVertex(new Vertex(radiusOuter * Math.cos(2 * Math.PI * 0 / width), radiusOuter * Math.sin(2 * Math.PI * 0 / width), 0 * (2 * 
Math.PI * radiusOuter) / width));//v0  model.addVertex(new Vertex(radiusOuter * Math.cos(2 * Math.PI * 1 / width), radiusOuter * Math.sin(2 * Math.PI * 1 / width), 0 
* (2 * Math.PI * radiusOuter) / width));//v1  model.addVertex(new Vertex(radiusInner * Math.cos(2 * Math.PI * 0 / width), radiusInner * Math.sin(2 * Math.PI * 0 / 
width), 0 * (2 * Math.PI * radiusOuter) / width));//v2  model.addVertex(new Vertex(radiusInner * Math.cos(2 * Math.PI * 1 / width), radiusInner * Math.sin(2 * Math.PI 
* 1 / width), 0 * (2 * Math.PI * radiusOuter) / width));//v3   model.addVertex(new Vertex(radiusOuter * Math.cos(2 * Math.PI * 0 / width), radiusOuter * Math.sin(2 * 
Math.PI * 0 / width), 1 * (2 * Math.PI * radiusOuter) / width));//v4  model.addVertex(new Vertex(radiusOuter * Math.cos(2 * Math.PI * 1 / width), radiusOuter * Math.
sin(2 * Math.PI * 1 / width), 1 * (2 * Math.PI * radiusOuter) / width));//v5  model.addVertex(new Vertex(radiusInner * Math.cos(2 * Math.PI * 0 / width), radiusInner 
* Math.sin(2 * Math.PI * 0 / width), 1 * (2 * Math.PI * radiusOuter) / width));//v6  model.addVertex(new Vertex(radiusInner * Math.cos(2 * Math.PI * 1 / width), 
radiusInner * Math.sin(2 * Math.PI * 1 / width), 1 * (2 * Math.PI * radiusOuter) / width));//v7   //bottom  model.addTriangle(new Triangle(0, 1, 2));  model.addTriangle(new 
Triangle(1, 2, 3));  //top  model.addTriangle(new Triangle(4, 5, 6));  model.addTriangle(new Triangle(5, 6, 7));  //front  model.addTriangle(new Triangle(0, 1, 4));  
model.addTriangle(new Triangle(1, 4, 5));  //back  model.addTriangle(new Triangle(2, 3, 6));  model.addTriangle(new Triangle(3, 6, 7));  //side  model.addTriangle(new 
Triangle(0, 4, 2));  model.addTriangle(new Triangle(4, 2, 6));  //other side  model.addTriangle(new Triangle(1, 5, 7));  model.addTriangle(new Triangle(1, 3, 7));  
return model;  }   @Override  public void blockUsedEvent() {  gm.setActiveBlock(gm.randomBlock());  // Placing a block yields a few points and resets bonus to nothing  
score += 5;  bonus = 0;  }   @Override  public void removeRowEvent(int row) {  // ToDo: Show some fancy effects blowing up the row  // A row clear event yields many 
points and increases the bonus so if you clear 5 rows at once you get  // width*10 + width*11 + width*12 + width*13 + width*14 points  score += width*(10+bonus);  
++bonus;  }   @Override  public void gameOverEvent() {  System.out.println("Final score: " + score);  System.exit(0);  }   public void keyPressed(KeyEvent e) {  if 
(e.getKeyCode() == KeyEvent.VK_UP  || e.getKeyCode() == KeyEvent.VK_KP_UP  || e.getKeyCode() == KeyEvent.VK_W) {  gm.rotateActiveLeft();  } else if (e.getKeyCode() == 
KeyEvent.VK_DOWN  || e.getKeyCode() == KeyEvent.VK_KP_DOWN  || e.getKeyCode() == KeyEvent.VK_S) {  gm.moveActiveDown();  currentFrame = 0;  } else if (e.getKeyCode() 
== KeyEvent.VK_LEFT  || e.getKeyCode() == KeyEvent.VK_KP_LEFT  || e.getKeyCode() == KeyEvent.VK_A) {  gm.moveActiveLeft();  } else if (e.getKeyCode() == KeyEvent.VK_
RIGHT  || e.getKeyCode() == KeyEvent.VK_KP_RIGHT  || e.getKeyCode() == KeyEvent.VK_D) {  gm.moveActiveRight();  }  }   public void keyReleased(KeyEvent e) {  }   public 
void keyTyped(KeyEvent e) {  if (e.getKeyChar() == 'w' || e.getKeyChar() == 'W') {  gm.rotateActiveLeft();  } else if (e.getKeyChar() == 's' || e.getKeyChar() == 'S') 
{  gm.moveActiveDown();  currentFrame = 0;  } else if (e.getKeyChar() == 'a' || e.getKeyChar() == 'A') {  gm.moveActiveLeft();  } else if (e.getKeyChar() == 'd' || 
e.getKeyChar() == 'D') {  gm.moveActiveRight();  } else if (e.getKeyChar() == ' ') {  gm.settleActive();  currentFrame = 0;  }  }   @Override  public void 
windowActivated(WindowEvent e) {  System.out.println("hello");  }   @Override  public void windowClosed(WindowEvent e) {  exit(0);  }   @Override  public void 
windowClosing(WindowEvent e) {  exit(0);  }   @Override  public void windowDeactivated(WindowEvent e) {  }   @Override  public void windowDeiconified(WindowEvent e) {  
}   @Override  public void windowIconified(WindowEvent e) {  }   @Override  public void windowOpened(WindowEvent e) {  }   private void exit(int status){  animator.

Se hele rapporten og spil 2D og 3D udgaven af vores Tetris-klon på 
http://tetris.pjj.cc/ eller benyt QR koden:

3D Tetris

Translation

Translation er handlingen at 
flytte et punkt eller et sæt 
af punkter med en tilfældig 
værdi. Dette gør det muligt 
i 3D computergrafik at flytte 
objekter rundt på skærmen. 
Da translation ikke er en line-
ær transformation anvender 
man en matrice til at beskrive 
handlingen. Da der skal adde-
res til hvert koordinat anven-
der man en 4x4 matrice til at 
beskrive translation. Matricen 
for translation kommer derfor 
til at se således ud:

Skalering

Skalering er en lineær trans-
formation, som ændrer et ob-
jekts størrelse. Skalering fore-
tages med matricen:

Ved uniform skalering er alle 
skaleringsværdierne ens. Det-
te ændrer objektets størrelse 
ensarted på alle tre koordi-
natakser. Alternativet er ikke-
uniform skalering,

som strækker objektet mere 
langs nogle akser end andre. 

Hvis værdierne er større end 
1 øges figurens størrelse. Hvis 
de er over 0 og mindre end 1 
bliver figuren mindre. Er vær-
dierne derimod negative bli-
ver figuren reflekteret om-
kring den tilsvarende akse.

Rotation

En rotation er operationen som 
roterer et punkt eller et sæt 
af punkter i 3D-rummet. Ret-
ningen på rotationen afhæn-
ger af fortegnet på vinklen, 
og om koordinatsystemet er 
højrehåndet eller venstrehån-
det. Disse rotationsmatricer 
anvender vi på et højrehån-
det koordinatsystem således 
at en positiv vinkel svarer til 
en rotation med uret.

I 3D computergrafik er det 
vigtigt at kunne rotere, da 
dét gør det muligt at beskrive 
nogle realistiske bevægelser 
der ellers ikke kunne laves.

Da man i computergrafik øn-
sker at kombinere operationer 
så færrest mulige beregnin-
ger laves per ønsket handling, 
kommer rotationsmatricerne 
også til at være 4x4 matricer, 
som ser således ud:

Konklusion

Gennem vores arbejde med 
projektet har vi lært meget 
om metoderne og teorien 
bag 3D computergrafik, som 
er underbygningen for alle 
moderne computerspil.

Vi mener at have opnået alt 
vi satte os for i problemfor-
muleringen, selvom der er 
mange flere aspekter inden 
for 3D-grafikfeltet som vi 
ikke dækkede.

Rx q d
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0 cos q Ksin q 0
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Matematikken bag 3D-grafik
i computerspil

Introduktion

3D computergrafik er et stort og varieret område, som dækker 
over emner lige fra computerspil til fysiske simuleringer. Vi 
har valgt at fokusere på den del af 3D computergrafik som er 
direkte anvendeligt på computerspil, til at lave en 3D Tetris 
klon. For enhver der ønsker at arbejde med matematikken bag 
3D computergrafik, er det nødvendigt at sætte sig ind i vektorer 
og matricer.

Produkt

Som billederne ovenfor viser, så valgte vi at lave en Tetris-klon i 
3D hvor brikkerne kan flyttes 360° rundt i kanten af en cylinder. 
Brikkerne i baggrunden er mørkere for at spilleren lettere kan 
bibeholde overblikket selv når der er flere ens brikker over det 
hele.

Spillets indmad er et næsten normalt 2D Tetris spil, dog hvor 
spillepladens sider er forbundne så brikker kan overlappe 
kanterne. Source er lagt i baggrunden af plakaten.


