JUWT- - J1IN | IWER Y|

LIS ¢ gnga e 7 il o sl Co g ual) 138 3 Xnad) alad e s 0 Aludi e e al 5l Gl g oS5 Sl
.“Collision Detection” <lelaill

8 st wual sall Y G ala o 2SI 8 38y pra bl e Adad JS 5 RSN 3 i oY) &5 jlall of L
ledlaill GLES) g 5 Alulud) 238 8 4808wl gall (e 43 1S eV daa

\hju:\éuaaéj,gj‘ﬂb}d\‘;du&dﬁ&ﬁ;\g@@gﬁijauxaﬂ\quaﬂgpuwlbﬁh
A 5 ) eal) 8 Jus g1 ae palaii culS
Dzl e aal G Al JISET L) jualiall (e Jil)) diad) 8 oK1y (e (e 3 ke 5y seall o Lty S

Lgasy a3 Aa)) 3labiall of JaaY bl e agllll 5 ) geall 3 eal s oo Lo 13 A8aEN 3llial) (e aall e (g gia
MEaY 13g) 3 sm8 g (525 Lemansd V) il paaY) (5l A8las jal) Bhaliall 5 ¢ a1 (0L

[ EEEEEEE

EEEEEE

[ 1]
v oy |
Y
[ 1

o) LagS a5 38 4l g tmanaall Lagad ga 8 Lagdl 3SU (Y Zling Co g (5 ) s (g pdbiall s ke of U8
el 3l3lae Ay o g cladbialll pandi J zasaal) Sl L agaia s ali ol 13) 3L e msall 88 5l
el Al 3 ) seall (8 Heday Le 13 5 aalia Ll ()5S Cogu 5 (o) saall (5 il -4 glall

LS)M;\-“SJM\L;)@L«S,@.\A\AJC})LA\ u;%uyud!e@‘@ﬁéuy)ﬂ\ Uiua):‘mh‘;d
Adull

[T1]
[Tt

T L]

I E —# T

laa oladalin ¥V Llee qdadl 54 5 jball G o5 WS el aglad) 5 ) saall (o a1 6 Jall & () saall o a2
Aas J8Y1 e agia sas) g @llin () geall b axdaliiall GO o o

e S8 58 Ladie Lagd Aaladl) KH  pabiad @i (50 Y il agia aal 5 IS 1Y) ¢opatbiatia by 45 e die
A sl dnin gy Lo 135 s aoliad @lllia (0S5 (el e A5 5 ) o) geall 3 Galul)

Pixel Image 1 | Pixel Image 2

Collision ?
Transparent? | Transparent?

Yes Yes No
No Yes No
Yes No No

No No Yes




Oe 3 Y Axy )Y LS () 1aa D LS ALl 5 ) saall e G 6 3ol e (a5 e sl adladll e Qe
Fouall ) sa 0o dlid e O m ) ae O sedbialy agdl LS ClilLE ye xdaall 3 ) g

@ s sl e oy Al A8 3 seall 3 2SN Ml (S aobiail) GLES) e A st Lo OS G odla A e 13

3 small 3 sedai allall 038 o 50X 5o yahaal ol (i su caddall pa F s jlall adbiaty Ladie a1 A5G ) suall (4
Dbl e agul)

RN
ol
T T e

uyehﬁjmjew;ieﬁﬁuﬁjyd\wmsuiﬁgm\Agsﬁ&‘ﬁl;l\ﬁiuaﬁﬁjjd\adéwwgy‘ c)'.aj\
M‘_gﬂ&\ XYY DG\}:}
sl Liald 48T A ) ) Ad) sda Alilae Q\Jb‘ﬁedhaﬂ\uﬁ&u\\_\.\&quﬁ}h oA e ‘;‘_g:\s;.“ JI )

For each pixel in image A:

{
Find the screen coordinate occupied by this pixel
Find the pixel in image B that is also rendered to this position
If both pixels are non-transparent
{
COLLISION!
}
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private Vector2 TexturesCollide (Color([,] texl, Matrix matl, Color([,] tex2,
Matrix mat2)
{
return new Vector2 (-1, -1);

}
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int widthl = texl.GetLength(0);
int heightl = texl.GetLength(1l);
for (int x1 = 0; x1 < widthl; x1++)

{
for (int yl1 = 0; yl < heightl; yl++)
{
}

}

X,Y Syl dysas 3ok oo o elly 2 e Jadl Saay) aaai Yl o st Goge IV 5 seall 3 JuSy (S
Al [l Sl 8 W o S Al B ) o d Y15 ) seally Aalal) dighiadly LYl

Vector2 posl = new Vector2(xl,yl);
Vector2 screenCoord = Vector2.Transform(posl, matl);
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Matrix inverseMat2 = Matrix.Invert (mat2);
Vector2 pos2 = Vector2.Transform(screenCoord, inverseMat2);
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if (texl[xl, yl].A > 0)

{
if (tex2([x2, y2].A > 0)
{
return screenCoord;
}
}
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| return new Vector2(-1,-1);
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| if (tex2[x2, y2].A > 0)
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int width2 = tex2.GetLength(0);
int height2 = tex2.GetLength(1l);
int x2 = (int)pos2.X;
int y2 = (int)pos2.Y;
if ((x2 >= 0) && (x2 < width2))
{
if ((y2 >= 0) && (y2 < height2))
{
if (texl[xl, yl].A > 0)
{
if (tex2[x2, y2].A > 0)
{
return screenCoord;
}
}
}
}
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| Matrix matlto2 = matl * Matrix.Invert (mat2);
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private Vector2 TexturesCollide (Color([,] texl, Matrix matl, Color[,] tex2,
Matrix mat2)

{
Matrix matlto2 = matl * Matrix.Invert (mat2);
int widthl = texl.GetLength(O0);
int heightl = texl.GetLength(1l);
int width2 = tex2.GetLength(0) ;
int height2 = tex2.GetLength(1l);

for (int x1 = 0; x1 < widthl; =x1++)
{
for (int yl1 = 0; yl < heightl; yl++)
{
Vector2 posl = new Vector2(xl,yl);
Vector2 pos2 = Vector2.Transform(posl, matlto2);

int x2 = (int)pos2.X;
int y2 = (int)pos2.Y;
if ((x2 >= 0) && (x2 < width2))
{
if ((y2 >= 0) && (y2 < height2))
{
if (tex1l([x1l, y1].A > 0)
{
if (tex2[x2, y2].A > 0)
{
Vector2 screenPos = Vector2.Transform(posl, matl);
return screenPos;

}

return new Vector2 (-1, -1);

}
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using System;

using System.Collections.Generic;

using Microsoft.Xna.Framework;

using Microsoft.Xna.Framework.Audio;

using Microsoft.Xna.Framework.Content;

using Microsoft.Xna.Framework.GamerServices;
using Microsoft.Xna.Framework.Graphics;
using Microsoft.Xna.Framework.Input;

using Microsoft.Xna.Framework.Net;

using Microsoft.Xna.Framework.Storage;

namespace XNAtutorial

{

public struct PlayerData

{
public Vector2 Position;
public bool IsAlive;
public Color Color;
public float Angle;
public float Power;

}

public class Gamel : Microsoft.Xna.Framework.Game

{
GraphicsDeviceManager graphics;
SpriteBatch spriteBatch;
GraphicsDevice device;

int screenWidth;
int screenHeight;

Texture2D backgroundTexture;
Texture2D foregroundTexture;
Texture2D carriageTexture;
Texture2D cannonTexture;
Texture2D rocketTexture;
Texture2D smokeTexture;
Texture2D groundTexture;
SpriteFont font;

PlayerData[] players;
int numberOfPlayers = 4;
float playerScaling;

int currentPlayer = 0;

bool rocketFlying = false;
Vector?2 rocketPosition;
Vector?2 rocketDirection;
float rocketAngle;

float rocketScaling = 0.1f;

List<Vector2> smokelList = new List<Vector2>
Random randomizer = new Random() ;
int[] terrainContour;

public Gamel ()
{

graphics = new GraphicsDeviceManager (this);

Content.RootDirectory = "Content";

}

protected override void Initialize()
{
graphics.PreferredBackBufferWidth = 500;

graphics.PreferredBackBufferHeight = 500;

graphics.IsFullScreen = false;
graphics.ApplyChanges() ;

Window.Title = "Riemer's 2D XNA Tutorial";




base.Initialize();
}

protected override void LoadContent (

{
device = graphics.GraphicsDevice;
spriteBatch = new SpriteBatch (device);

screenWidth = device.PresentationParameters.BackBufferWidth;
screenHeight = device.PresentationParameters.BackBufferHeight;

backgroundTexture = Content.Load<Texture2D> ("background");

carriageTexture = Content.Load<Texture2D> ("carriage");
cannonTexture = Content.Load<Texture2D> ("cannon");
rocketTexture = Content.Load<Texture2D> ("rocket");
smokeTexture = Content.Load<Texture2D> ("smoke");

groundTexture = Content.Load<Texture2D> ("ground");
font = Content.Load<SpriteFont> ("myFont");
playerScaling = 40.0f / (float)carriageTexture.Width;
GenerateTerrainContour () ;
SetUpPlayers () ;
FlattenTerrainBelowPlayers () ;
CreateForeground() ;

}

private void SetUpPlayers ()

{
Color[] playerColors = new Color[10];
playerColors[0] = Color.Red;

playerColors[l] = Color.Green;
playerColors[2] = Color.Blue;
playerColors[3] = Color.Purple;
playerColors[4] = Color.Orange;
playerColors[5] = Color.Indigo;
playerColors[6] = Color.Yellow;
playerColors[7] = Color.SaddleBrown;
playerColors[8] = Color.Tomato;
playerColors[9] = Color.Turquoise;
players = new PlayerData[numberOfPlayers];
for (int 1 = 0; 1 < numberOfPlayers; i++)
{
players[i].IsAlive = true;
players[i].Color = playerColors[i];
players[i] .Angle = MathHelper.ToRadians (90);
players([i].Power = 100;
players[i] .Position = new Vector2();
players[i] .Position.X = screenWidth / (numberOfPlayers + 1) * (i + 1);
players[i].Position.Y = terrainContour([ (int)players[i].Position.X];

}

private void GenerateTerrainContour ()
{
terrainContour = new int[screenWidth];

double randl = randomizer.NextDouble () + 1;
double rand2 = randomizer.NextDouble () + 2;
double rand3 = randomizer.NextDouble () + 3;

float offset = screenHeight / 2;
float peakheight = 100;
float flatness = 70;

for (int x = 0; x < screenWidth; x++)

{
double height = peakheight / randl * Math.Sin((float)x / flatness * randl + randl);
height += peakheight / rand2 * Math.Sin((float)x / flatness * rand2 + rand2);
height += peakheight / rand3 * Math.Sin((float)x / flatness * rand3 + rand3);
height += offset;
terrainContour[x] = (int)height;

}

private void FlattenTerrainBelowPlayers ()
{
foreach (PlayerData player in players)
if (player.IsAlive)
for (int x = 0; x < 40; x++)
terrainContour|[ (int)player.Position.X + x] =




terrainContour|[ (int)player.Position.X];

}

private void CreateForeground (
{
Color [

;] groundColors =
Color[]

foregroundColors =

for

{

(int x = 0; x < screenWidth; =x++)

for

{

(int y = 0; y < screenHeight; y++)

if (y > terrainContour[x])
foregroundColors[x + y * screenWidth]
groundTexture.Height];
else
foregroundColors[x + y * screenWidth]

vy %

}

TextureTo2DArray (groundTexture) ;
new Color[screenWidth * screenHeight];

groundColors[x % groundTexture.Width,

Color.TransparentBlack;

foregroundTexture = new Texture2D(device, screenWidth, screenHeight, 1, TextureUsage.None,
SurfaceFormat.Color) ;
foregroundTexture.SetData (foregroundColors) ;
}
private Color([,] TextureTo2DArray(Texture2D texture)
{
Color[] colorslD = new Color[texture.Width * texture.Height];
texture.GetData (colorslD) ;
Color([,] colors2D = new Color[texture.Width, texture.Height];
for (int x = 0; x < texture.Width; x++)
for (int y = 0; y < texture.Height; y++)
colors2D[x, y] = colorslD[x + y * texture.Width];
return colors2D;
}
protected override void UnloadContent ()
{
}
protected override void Update (GameTime gameTime)
{
if (GamePad.GetState (PlayerIndex.One) .Buttons.Back == ButtonState.Pressed)

this.Exit () ;

ProcessKeyboard() ;
UpdateRocket () ;

base.Update (gameTime) ;

}

private void ProcessKeyboard()
{

KeyboardState keybState = Keyboard.GetState();

if (keybState.IsKeyDown (Keys.Left))
players[currentPlayer] .Angle -= 0.01f;

if (keybState.IsKeyDown (Keys.Right))
players[currentPlayer] .Angle += 0.01f;

if (players[currentPlayer].Angle > MathHelper.PiOver2)
players|[currentPlayer] .Angle = -MathHelper.PiOver2;

if (players[currentPlayer].Angle < -MathHelper.PiOver2)
players|[currentPlayer].Angle = MathHelper.PiOver2;

if (keybState.IsKeyDown (Keys.Down)
players[currentPlayer] .Power -= 1;

if (keybState.IsKeyDown (Keys.Up))
players[currentPlayer] .Power += 1;

if (keybState.IsKeyDown (Keys.PageDown)
players[currentPlayer] .Power -= 20;

if (keybState.IsKeyDown (Keys.PageUp))
players[currentPlayer] .Power += 20;

if (players[currentPlayer].Power > 1000)
players[currentPlayer].Power = 1000;

if (players[currentPlayer].Power < 0)
players[currentPlayer] .Power = 0;

if (keybState.IsKeyDown (Keys.Enter) || keybState.IsKeyDown (Keys.Space)




rocketFlying = true;

rocketPosition = players[currentPlayer].Position;
rocketPosition.X += 20;

rocketPosition.Y -= 10;

rocketAngle = players[currentPlayer].Angle;

Vector2 up = new Vector2(0, -1);

Matrix rotMatrix = Matrix.CreateRotationZ (rocketAngle);
rocketDirection = Vector2.Transform(up, rotMatrix);
rocketDirection *= players[currentPlayer].Power / 50.0f;

}

private void UpdateRocket ()
{
if (rocketFlying)
{
Vector2 gravity = new Vector2(0, 1);
rocketDirection += gravity / 10.0f;
rocketPosition += rocketDirection;
rocketAngle = (float)Math.Atan2 (rocketDirection.X, -rocketDirection.Y);

for (int i = 0; 1 < 5; i++)
{

Vector2 smokePos = rocketPosition;

smokePos.X += randomizer.Next (10) - 5;
smokePos.Y += randomizer.Next (10) - 5;
smokeList.Add (smokePos) ;
}
}
}
private Vector2 TexturesCollide(Color[,] texl, Matrix matl, Color[,] tex2, Matrix mat2)
{
Matrix matlto2 = matl * Matrix.Invert (mat2);
int widthl texl.GetLength (0) ;
int heightl = texl.GetLength(1l);
int width2 tex2.GetLength (0) ;
int height2 = tex2.GetLength(1l);
for (int x1 = 0; x1 < widthl; x1++)
{
for (int yl = 0; yl < heightl; yl++)
{
Vector2 posl = new Vector2(xl,yl);
Vector2 pos2 = Vector2.Transform(posl, matlto2);
int %2 = (int)pos2.X;
int y2 = (int)pos2.Y;

if ((x2 >= 0) && (x2 < width2))
( if ((y2 >= 0) && (y2 < height2))
( if (texl([xl, y1].A > 0)
{ if (tex2([x2, y2].A > 0)
{ Vector2 screenPos = Vector2.Transform(posl, matl);
return screenPos;

return new Vector2 (-1, -1);

}

protected override void Draw (GameTime gameTime)
{

graphics.GraphicsDevice.Clear (Color.CornflowerBlue) ;

spriteBatch.Begin() ;
DrawScenery () ;
DrawPlayers () ;
DrawText () ;
DrawRocket () ;
DrawSmoke () ;
spriteBatch.End();




base.Draw (gameTime) ;

}

private void DrawScenery (

{
Rectangle screenRectangle = new Rectangle (0, 0, screenWidth, screenHeight);
spriteBatch.Draw (backgroundTexture, screenRectangle, Color.White);
spriteBatch.Draw (foregroundTexture, screenRectangle, Color.White);

}

private void DrawPlayers ()
{
foreach (PlayerData player in players)
{
if (player.IsAlive)
{
int xPos = (int)player.Position.X;
int yPos = (int)player.Position.Y;
Vector2 cannonOrigin = new Vector2(1ll, 50);

spriteBatch.Draw (cannonTexture, new Vector2 (xPos + 20, yPos - 10), null,
player.Color, player.Angle, cannonOrigin, playerScaling, SpriteEffects.None, 1);
spriteBatch.Draw(carriageTexture, player.Position, null, player.Color, 0, new
Vector2 (0, carriageTexture.Height), playerScaling, SpriteEffects.None, 0);
}
}
}

private void DrawText (

{
PlayerData player = players[currentPlayer];

int currentAngle = (int)MathHelper.ToDegrees (player.Angle);

spriteBatch.DrawString (font, "Cannon angle: " + currentAngle.ToString(), new Vector2 (20,
20), player.Color);

spriteBatch.DrawString (font, "Cannon power: " + player.Power.ToString(), new Vector2 (20,

45), player.Color);
}

private void DrawRocket (

{
if (rocketFlying)
spriteBatch.Draw (rocketTexture, rocketPosition, null, players[currentPlayer].Color,

rocketAngle, new Vector2 (42, 240), 0.1f, SpriteEffects.None, 1);
}

private void DrawSmoke ()
{
foreach (Vector2 smokePos in smokelList)
spriteBatch.Draw (smokeTexture, smokePos, null, Color.White, 0, new Vector2 (40, 35),
0.2f, SpriteEffects.None, 1);
}




