Richard Hankey	Games Programming and Graphics:	Assignment 1B
	M5X01038

[image: ]


Richard Hankey


Mcomp Computer Games Development


Games Programming and Graphics
M5X01038



Assignment 1B

Pairs Matching Game

Report
Introduction
In the creation of this OpenGL based Game, several algorithms have been implemented, some of this code does not work correctly. The following report will summarise the code in parts.
Classes
The classes implemented are the Card class and the Vector class. The Card class is responsible for the creation and orientation of the card object. The class also manages the application of the textures.
The shape of the card object is purposely thick to show that it is a 3d object.
The Vector class has been borrowed from class notes on the moodle website. This class is solely used for generating a raycast.
Program
Within this program there are several algorithms that are important to the creation of the game. The Card objects were built in an array format to allow several copies of the object so that it can be directly located in the scene. Choosing to draw 22 cards in a two tier 360 rotation was the deployment chosen. Each card, when displayed would be placed using an algorithm:
for (int i = 0; i < 11; i++)
	{
		glPushMatrix(); //push matrix
		glTranslatef(1.0 + r * cos(i * 36), 0.0, 0.0 + r * sin(i * 36)); //move position
		//glRotatef(theta, 0, 1, 0); //uncomment this to rotate on the y by theta(as theta changes so will the angle)
		glRotatef(80, 0, 1, 0);	//uncomment this to show back and front of card
		draw(i);//draw card ("stamp")
		glPopMatrix(); //pop matrix

	} 
This would allow the card to be placed incrementally and equally apart from each other. The cos and sin function are used to get an accurate angle around the camera. The method behind this is as such; 
· Using “r” as a radius (currently set at 6) would be added on to the origin, multiplied by cos(increment by 1 multiplied by 36) this equally divides sections of a circle. 
 This loop works on the top tier of the placement, whilst the second loop works on the bottom tier of the placement.


for (int j = 0; j < 11; j++)
	{
		glPushMatrix();
		glTranslatef(1.0 + r * cos(j * 36), 2.5, 0.0 + r * sin(j * 36));
		glRotatef(theta, 0, 1, 0);
		draw(j);
		glPopMatrix();
	}//this loop draws cards in a circle at a radius set by r, multply by cos and sine(i*36 degrees)(not too sure how to get radians)

Using theta as a constantly changing variable would allow the card objects to stay rotated towards the camera’s position.
Camera
The camera is controlled by the mouse position, although it was a rudimentary setup, it was a successful method. That allows a side-scrolling type functionality; when the mouse would reach the edge of the x axis of the window the camera would rotate. 
void mouseRead(int x, int y) // this function reads the postion of the mouse and changes the camera angle using theta
{
	mouseX = x;

	if (x > window[0] - 50)
	{
		theta = (theta - 1) % 360;
		glutPostRedisplay();

	}
	else if (x < window[0] / 2 - 350)//the centre of the window is x=400, 
									 //to have a scroll need to divide by 2 minus 350.
	{
		theta = (theta + 1) % 360;
		glutPostRedisplay();
	}
Collison detection
[bookmark: _GoBack]Unfortunately, collision detection is not working, as failure to correctly assimilate raycasting into the program, several methods were used.




Using the gluUnproject method, converting all the matrices within the scene into a mouse co-ordinate.[1][2]
GLint view[4];
	glGetIntegerv(GL_VIEWPORT, view);
	GLdouble modelview[16];
	glGetDoublev(GL_MODELVIEW_MATRIX, modelview);
	GLdouble proj[16];
	glGetDoublev(GL_PROJECTION_MATRIX, proj);

Readying the program for a raycast for collision detection; mouse picking.
if (button == GLUT_LEFT_BUTTON && state == GLUT_DOWN)
	{
		bool flipped = true;
		int realy = view[3] - (GLint)y - 1;
	gluUnProject(x, realy, 0, modelview, proj, view, objNear, objNear + 1, objNear + 2);
		cout << "unprojected near co-ords are ";
		for (int i = 0; i < 4; i++) {
			cout << objNear[i] << " ";
		} cout << "\n";
	gluUnProject(x, realy, 1, modelview, proj, view, objFar, objFar + 1, objFar + 2);
		cout << "unprojected far co-ords are ";
		for (int i = 0; i < 4; i++) {
			cout << objFar[i] << " ";
		} cout << "\n";
		//prepare for collision test by making a ray
		Vector d(objFar[0], objFar[1], objFar[2]);
		Vector p(objNear[0], objNear[1], objNear[2]);
		Ray ray1;  //this is the ray cast
		ray1.SetOrigin(p);      //initialise ray with origin and direction vector
		ray1.SetDirection(d - p);

This worked up to a point, the ray would cast from window space to world space, but the collision was incorrect for unknown reasons. Thoroughly investigated,[1], [3]–[7] to no avail, correct implementation could not be found.
	Consequently this would be the end of the program as game logic could not be implemented without the raycast collision detection working.

Game Logic
The game logic concept was to be comparison of the textures using array pointers and comparison[8]. A simple Boolean calculation would have been sufficient. 
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