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Introduction
The user is required to develop parts of a basic games engine using OpenGL. The game implemented will be similar to a matching pair game, where the player will have a variation of cards to select from. The cards will be faced down, when the player selects the card then the card should be able to flip over and expose what is underneath the card. The player’s aim is to match all cards to win the game. 

Code descriptions and Screenshots
This section will explain the OpenGL code in great detail and screenshots will be provided.

1. Line 1
[image: ]


This is the universal bitmap ID so this will allow bitmap images to be used in the scene. This is necessary for using textures.

2. Line 14 – 16
[image: ]


BITMAPINFOHEADER helps to load a 2D image and map it to a square [1]. This is needed so the bitmap image will fit into the rectangular shaped cards.
Unsigned char* bitmapData store the texture date. The unsigned char* has been assigned to this variable so there are no negative numbers.
Static GLuint texnum[6] creates an array of texture objects which is 6.

3. Line 24
[image: ]


Global variable is used so that it can be used anywhere throughout the code and functions
[bookmark: _GoBack]
4. Line 27 - 39
[image: ]






These are all names of functions that will be used in the code 

5. Line 43 – 45
[image: ]


These are the lighting variables. 
Ambient Light – This is set to white (Ambient light comes from all directions)
Diffuse Light – This is set to white (Diffuse light comes from a particular source)
Light position – This positions where the light source is coming from

6. Line 50 – 55
[image: ]
These are the material variables.
Ambient light has been changed to white so the ambient reflection is white. Before making these changes the cards were coloured pink which was incorrect, changing the ambient colour to white fixed the problem.
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7. Init function
[image: ]


















A message has been outputted for the player to see to let them know how to play the game.
The background colour has changed to green, this is by changing the coordinates so that only the green colour is used. 
The lighting and materials have also been set up, this is by using the variables that have been created at the top of the code. 
2D texturing has been enabled for the bitmap images to be used as texturing.
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This is where the textures have been loaded into the program. 
BitmapData variable is used to find the texture in the program file by using the name of the image.
In the first texture glGenTextures is used to identify how many textures are being used in the program, followed by the name of the texture which is “texnum”.
glBindTexture is used in all textures to identify which texture is which, such as texnum[1] is texture number one, texnum[2] is texture number two etc.
glTexParameteri is used to assign the value of the texture to the texture parameter specified as pname [2].
glTexImage2D generates the 2D texture image.

8. drawBoxCard function
[image: ]









The drawBoxCard function will draw the front of the cards face. The width, height and length has been specified ensure the cards are at the centre of the window.
glBindTexture is used to specify which texture is going to be used, in this case texture one will be used.
glTexCoords2f is used for texture mapping in two dimensions, glVertex3f will draw the card with the values which is inserted into the brackets, in this case the values of width, height and length have been passed into the brackets. 

9. drawBoxNumberOne
[image: ] 







This function will draw card one which will be placed at the back of the card so when the player clicks on one of the front faced cards they will be able to see what is on the back of the card.
glVertex3f has been slightly changed, the minus signs have been swapped so the card will placed at the back of the front faced card. 
10. drawBoxNumberTwo
[image: ]






This function will draw card two which will be placed at the back of the card so when the player clicks on one of the front faced cards they will be able to see what is on the back of the card.
11. [image: ]drawBoxNumberThree







This function will draw card three which will be placed at the back of the card so when the player clicks on one of the front faced cards they will be able to see what is on the back of the card.
12. [image: ]drawBoxNumberFour







This function will draw card four which will be placed at the back of the card so when the player clicks on one of the front faced cards they will be able to see what is on the back of the card.
13. drawBoxNumberFive
[image: ]






This function will draw card five which will be placed at the back of the card so when the player clicks on one of the front faced cards they will be able to see what is on the back of the card.
14. [image: ]Display function
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This function will display all cards on the screen.
glTranslatef will move the cards around the screen using the x,y and z coordinates. The coordinates has slightly changed on each card so that the layout will be neat and tidy and the positioning is correct.
For each card the correct function has been called. So, for the front of the cards the drawBoxCard function has been called etc. 




15. [image: ]Reshape function







This function is used so when the player resizes the screen during gameplay then the game world will be resized also.
16. [image: ]Keyboard function
















The keyboard function will allow the player to move the camera around the game world. 
· w = forward
· a = left
· s = back
· d = right
· x = rotate right
· z = rotate left
17. Camera function
[image: ]



This function will allow the player to rotate and move around the game world in a certain angle
18. [image: ]spinDisplay function




This function will allow the user to increase the angle counter.
19. Main 
[image: ]
This function will create the window and display the window.
glutInitWindowSize allows the user to resize the screen.
glutInitWindowPosition will position the window in a certain place on the monitor
glutCteateWindow will create the window which is named “Matching Pair Game!”.
All functions are called in the main.







20. [image: ]Unsigned char *LoadBitmapFile function
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This function finds the bitmap file which will be stored in the project file and puts it into the programme, so that the textures will work in the game.


21. [image: ]WriteBitmapFile function
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In this project some code has been used from Moodle [3]

User Guide
This section a user guide will be created so the player will know which buttons to click to move the camera.
	Key:
	Description:
	Screenshot:

	w
	Camera will move forward
	[image: ]

	a
	Camera will move left
	[image: ]

	s
	Camera will move back
	[image: ]










	d
	Camera will move right
	[image: ]

	z
	Camera will rotate left
	[image: ]

	x
	Camera will rotate right
	[image: ]





Testing
This section the user will be testing the code to see if the programme will work successfully.

	Test Name:
	Description:
	Pass/Fail
	Screenshot:

	Lighting
	White light should reflect on the cards 
	Pass
	[image: ]

	Background
	Background is green
	Pass
	[image: ]

	Textures
	Texture 1: Red and White
Texture 2: Number 1
Texture 3: Number 2
Texture 4: Number 3
Texture 5: Number 4
Texture 6: Number 5
	Pass
	Texture 1:
[image: ]
Texture 2:
[image: ]
Texture 3:
[image: ]
Texture 4:
[image: ]
Texture 5:
[image: ]



	Draw Cards
	Cards should be drawn on the screen
	Pass
	DrawBoxCard(Front Cards):
[image: ]
DrawBoxNumberOne. DrawBoxNumberTwo,
DrawBoxNumberThree,
DrawBoxNumberFour,
DrawBoxNumberFive(Back Cards):
[image: ]


	Card Positions and Display
	Position the cards in the correct spaces
	Pass
	Position and Displaying Front Cards:

[image: ]
Position and Displaying Back cards:
[image: ]


	Camera 
	w is pressed: 
Camera zoom in

a is pressed:
Camera move left

s is pressed:
Camera zoom out

d is pressed:
Camera move right

z is pressed:
Camera rotate left

x is pressed:
Camera rotate right
	
	w is pressed:
[image: ]






[image: ]a is pressed:






s is pressed:
[image: ]





[image: ]d is pressed:






z is pressed:
[image: ]





x is pressed:
[image: ]














	Flipping Cards
	All Cards should flip individually
	Fail, attempted to use if statements in the keyboard function. 

If (Card1 == true)
Flip card

	






























Appendix


#define BITMAP_ID 0x4D42		// the universal bitmap ID  
								// Loads in the bitmap images

////// Includes
#include <math.h>
#include <stdio.h>
#include <stdlib.h>
#include "glut.h"
#include <windows.h>
#include <iostream>
using namespace std;
static int theta = 0;
////// Texture Information
BITMAPINFOHEADER	bitmapInfoHeader;	// bitmap info header (needs windows.h to define type
unsigned char*		bitmapData;			// the texture data
static GLuint		texnum[6];	// array of 6 texture object names
enum move { NONE, UP, DOWN, LEFT, RIGHT, FLIP };


										/////////#include <gl/gl.h>				// standard OpenGL include
										/////////#include <gl/glu.h>				// OpenGL utilties - we use glut - it already includes these

// Global Variables
float globangle = 0;

//function prototypes
unsigned char *LoadBitmapFile(char *filename, BITMAPINFOHEADER *bitmapInfoHeader);
int WriteBitmapFile(char *filename, int width, int height, unsigned char *imageData);
void init(void);
void display(void);
void spinDisplay(void);
void drawBoxCard(float w, float h, float l);
void drawBoxNumberOne(float w, float h, float l);
void drawBoxNumberTwo(float w, float h, float l);
void drawBoxNumberThree(float w, float h, float l);
void drawBoxNumberFour(float w, float h, float l);
void drawBoxNumberFive(float w, float h, float l);
void reshape(int w, int h);
void camera(float, float, float);
//void glutMouseFunc(void(*func)(int button, int state, int x, int y));

// Lighting variables
float ambientLight[] = { 1.0f, 1.0f, 1.0f, 1.0f };	// ambient light
float diffuseLight[] = { 1.0f, 1.0f, 1.0f, 1.0f };	// diffuse light
float lightPosition[] = { 10.0f, 100.0f, 10.0f, 0.0f };	// the light position

// Material variables
// Created all Ambient reflection to white 
// Card tecture is red and white so change ambient colour to white 
float matAmbient[] = { 1.0f, 1.0f, 1.0f, 1.0f }; //0.3f, 0.5f, 0.8f, 1.0f
float matDiff[] = { 0.25f, 0.25f, 0.25f, 1.0f };
float matAmbient1[] = { 1.0f, 1.0f, 1.0f, 1.0f }; //0.83f, 0.5f, 0.8f, 1.0f
float matDiff1[] = { 0.525f, 0.25f, 0.25f, 1.0f };
float matAmbient2[] = { 1.0f, 1.0f, 1.0f, 1.0f };
float matDiff2[] = { 0.525f, 0.2f, 0.2f, 1.0f }; //0.525f, 0.2f, 0.2f, 1.0f



void init()
// Initialize
//************************************************************************
// desc: initializes OpenGL
{
	cout << "Welcome: Please select a card using the mouse" << endl;
	cout << "If matching pair is found then game is completed!" << endl;

	// R  G  B
	// Table is background
	glClearColor(0.0f, 0.4f, 0.0f, 0.0f);		// Change background colour to green
	glEnable(GL_DEPTH_TEST);					// hidden surface removal
	glEnable(GL_CULL_FACE);						// do not calculate inside of poly's
	glFrontFace(GL_CCW);						// counter clock-wise polygons are out

												//***** lighting
	glEnable(GL_SMOOTH);
	glEnable(GL_LIGHTING);						// enable lighting

												// Setup the materials for LIGHT0
	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient);
	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff);

	// Now setup LIGHT0
	glLightfv(GL_LIGHT0, GL_AMBIENT, ambientLight);		// setup the ambient element
	glLightfv(GL_LIGHT0, GL_DIFFUSE, diffuseLight);		// the diffuse element
	glLightfv(GL_LIGHT0, GL_POSITION, lightPosition);	// place the light in the world

														// Enable the light
	glEnable(GL_LIGHT0);

	glEnable(GL_TEXTURE_2D);					// enable 2D texturing

	// ***************************** CARD FRONT TEXTURE ************************************

	bitmapData = LoadBitmapFile("Cardtxt.bmp", &bitmapInfoHeader);

	glGenTextures(6, texnum);
	glBindTexture(GL_TEXTURE_2D, texnum[1]);       // enable texture object

	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	// generate the texture image
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biWidth,
		bitmapInfoHeader.biHeight, 0, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

	// ***************************** CARD BACK TEXTURE 1 ***********************************

	bitmapData = LoadBitmapFile("Number1.bmp", &bitmapInfoHeader);

	
	glBindTexture(GL_TEXTURE_2D, texnum[2]);       // enable texture object

	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	// generate the texture image
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biWidth,
		bitmapInfoHeader.biHeight, 0, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

	// ***************************** CARD BACK TEXTURE 2 ***********************************

	bitmapData = LoadBitmapFile("Number2.bmp", &bitmapInfoHeader);


	glBindTexture(GL_TEXTURE_2D, texnum[3]);       // enable texture object

	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	// generate the texture image
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biWidth,
		bitmapInfoHeader.biHeight, 0, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

	// ***************************** CARD BACK TEXTURE 3 ***********************************

	bitmapData = LoadBitmapFile("Number3.bmp", &bitmapInfoHeader);


	glBindTexture(GL_TEXTURE_2D, texnum[4]);       // enable texture object

	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	// generate the texture image
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biWidth,
		bitmapInfoHeader.biHeight, 0, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

	// ***************************** CARD BACK TEXTURE 4 ***********************************

	bitmapData = LoadBitmapFile("Number4.bmp", &bitmapInfoHeader);


	glBindTexture(GL_TEXTURE_2D, texnum[5]);       // enable texture object

	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	// generate the texture image
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biWidth,
		bitmapInfoHeader.biHeight, 0, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

	// ***************************** CARD BACK TEXTURE 5 ***********************************

	bitmapData = LoadBitmapFile("Number5.bmp", &bitmapInfoHeader);


	glBindTexture(GL_TEXTURE_2D, texnum[6]);       // enable texture object

	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
	glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

	// generate the texture image
	glTexImage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biWidth,
		bitmapInfoHeader.biHeight, 0, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

}

	

void drawBoxCard(float w, float h, float l)
		/*drawBox
		***************************************************************************
		This function first translates a further x,y,z units then draws a box of
		width w, height h, length l*/
	{
		glPushMatrix();       //save modelview 
		w = w / 2.0; h = h / 2.0; l = l / 3.0; //adjust values so centre is in middle of box
		glBindTexture(GL_TEXTURE_2D, texnum[1]);       // enable texture object
		glBegin(GL_POLYGON);
		glNormal3f(0.0f, 0.0f, 1.0f);	// front face
		glTexCoord2f(0.0f, 0.0f); glVertex3f(w, l, h);
		glTexCoord2f(1.0f, 0.0f); glVertex3f(-w, l, h);
		glTexCoord2f(1.0f, 1.0f); glVertex3f(-w, -l, h);
		glTexCoord2f(0.0f, 1.0f); glVertex3f(w, -l, h);
		glEnd();
		glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
	}

void drawBoxNumberOne(float w, float h, float l)
{
	glPushMatrix();       //save modelview 
	w = w / 2.0; h = h / 2.0; l = l / 3.0; //adjust values so centre is in middle of box
	glBindTexture(GL_TEXTURE_2D, texnum[2]);       // enable texture object
	glBegin(GL_POLYGON);
	glNormal3f(0.0f, 0.0f, 1.0f);	// front face
	glTexCoord2f(0.0f, 0.0f); glVertex3f(w, -l, h);
	glTexCoord2f(1.0f, 0.0f); glVertex3f(-w, -l, h);
	glTexCoord2f(1.0f, 1.0f); glVertex3f(-w, l, h);
	glTexCoord2f(0.0f, 1.0f); glVertex3f(w, l, h);
	glEnd();
	glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
}

void drawBoxNumberTwo(float w, float h, float l)
{
	glPushMatrix();       //save modelview 
	w = w / 2.0; h = h / 2.0; l = l / 3.0; //adjust values so centre is in middle of box
	glBindTexture(GL_TEXTURE_2D, texnum[3]);       // enable texture object
	glBegin(GL_POLYGON);
	glNormal3f(0.0f, 0.0f, 1.0f);	// front face
	glTexCoord2f(0.0f, 0.0f); glVertex3f(w, -l, h);
	glTexCoord2f(1.0f, 0.0f); glVertex3f(-w, -l, h);
	glTexCoord2f(1.0f, 1.0f); glVertex3f(-w, l, h);
	glTexCoord2f(0.0f, 1.0f); glVertex3f(w, l, h);
	glEnd();
	glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
}

void drawBoxNumberThree(float w, float h, float l)
{
	glPushMatrix();       //save modelview 
	w = w / 2.0; h = h / 2.0; l = l / 3.0; //adjust values so centre is in middle of box
	glBindTexture(GL_TEXTURE_2D, texnum[4]);       // enable texture object
	glBegin(GL_POLYGON);
	glNormal3f(0.0f, 0.0f, 1.0f);	// front face
	glTexCoord2f(0.0f, 0.0f); glVertex3f(w, -l, h);
	glTexCoord2f(1.0f, 0.0f); glVertex3f(-w, -l, h);
	glTexCoord2f(1.0f, 1.0f); glVertex3f(-w, l, h);
	glTexCoord2f(0.0f, 1.0f); glVertex3f(w, l, h);
	glEnd();
	glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
}

void drawBoxNumberFour(float w, float h, float l)
{
	glPushMatrix();       //save modelview 
	w = w / 2.0; h = h / 2.0; l = l / 3.0; //adjust values so centre is in middle of box
	glBindTexture(GL_TEXTURE_2D, texnum[5]);       // enable texture object
	glBegin(GL_POLYGON);
	glNormal3f(0.0f, 0.0f, 1.0f);	// front face
	glTexCoord2f(0.0f, 0.0f); glVertex3f(w, -l, h);
	glTexCoord2f(1.0f, 0.0f); glVertex3f(-w, -l, h);
	glTexCoord2f(1.0f, 1.0f); glVertex3f(-w, l, h);
	glTexCoord2f(0.0f, 1.0f); glVertex3f(w, l, h);
	glEnd();
	glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
}

void drawBoxNumberFive(float w, float h, float l)
{
	glPushMatrix();       //save modelview 
	w = w / 2.0; h = h / 2.0; l = l / 3.0; //adjust values so centre is in middle of box
	glBindTexture(GL_TEXTURE_2D, texnum[6]);       // enable texture object
	glBegin(GL_POLYGON);
	glNormal3f(0.0f, 0.0f, 1.0f);	// front face
	glTexCoord2f(0.0f, 0.0f); glVertex3f(w, -l, h);
	glTexCoord2f(1.0f, 0.0f); glVertex3f(-w, -l, h);
	glTexCoord2f(1.0f, 1.0f); glVertex3f(-w, l, h);
	glTexCoord2f(0.0f, 1.0f); glVertex3f(w, l, h);
	glEnd();
	glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
}


// 1.5, 0.01, 3

// =========================== DISPLAY CARDS ============================================
void display()

	{
		glPushMatrix();
		glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);		// clear screen and depth buffer
																// reset modelview matrix

		// FIRST RROW: POSITIONING THE FIRST CARD (TOP LEFT)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(-2.5, 5, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// FIRST ROW: POSITIONING THE SECOND CARD (TOP CENTRE) 
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(0, 5, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// FIRST ROW: POSITIONING THE THIRD CARD (TOP RIGHT)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(2.5, 5, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

	    // SECOND ROW: POSITIONING THE FIRST CARD (CENTRE LEFT)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(-2.5, 2, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

	    // SECOND ROW: POSITIONING THE SECOND CARD (CENTRE)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(0, 2, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

	    // SECOND ROW: POSITIONING THE THIRD CARD (CENTRE RIGHT)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(2.5, 2, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// THIRD ROW: POSITIONING THE FIRST CARD (BOTTOM LEFT)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(-2.5, -1, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// THIRD ROW: POSITIONING THE SECOND CARD (BOTTOM CENTRE)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(0, -1, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// THIRD ROW: POSITIONING THE THIRD CARD (BOTTOM RIGHT)
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(2.5, -1, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxCard(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// FIRST ROW: POSITIONING THE FIRST CARD (TOP LEFT) - BACK OF CARD
		int myCard = 1;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(-2.5, 5, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberOne(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// FIRST ROW: POSITIONING THE FIRST CARD (TOP MIDDLE) - BACK OF CARD
		myCard = 2;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(0, 5, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberOne(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// FIRST ROW: POSITIONING THE FIRST CARD (TOP RIGHT) - BACK OF CARD
		myCard = 3;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(2.5, 5, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberTwo(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// SECOND ROW: POSITIONING THE FIRST CARD (CENTRE LEFT) - BACK OF CARD
		myCard = 4;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(-2.5, 2, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberTwo(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

	    // SECOND ROW: POSITIONING THE SECOND CARD (CENTRE) - BACK OF CARD
		myCard = 5;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(0, 2, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberThree(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// SECOND ROW: POSITIONING THE THIRD CARD (CENTRE RIGHT) - BACK OF CARD
		myCard = 6;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(2.5, 2, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberThree(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// THIRD ROW: POSITIONING THE FIRST CARD (BOTTOM LEFT) - BACK OF CARD
		myCard = 7;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(-2.5, -1, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberFour(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// THIRD ROW: POSITIONING THE SECOND CARD (BOTTOM CENTRE) - BACK OF CARD
		myCard = 8;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(0, -1, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberFour(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		// THIRD ROW: POSITIONING THE THIRD CARD (BOTTOM RIGHT) - BACK OF CARD
		myCard = 9;
		glPushMatrix(); //save current position/orientation, etc.
		glTranslatef(2.5, -1, -5);  //move by x,y and z units
		glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
		glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
		drawBoxNumberFive(1.5, 0.01, 3);  //draw back drop
		glPopMatrix(); //restore previous "current" position/orientation etc.

		glPopMatrix();
		glFlush();  //force drawing

		glutSwapBuffers();			// bring backbuffer to foreground
									//any errors then display error codes 
		GLenum errCode;
		const GLubyte *errString;
		if ((errCode = glGetError()) != GL_NO_ERROR)
		{
			errString = gluErrorString(errCode);
			fprintf(stderr, "OpenGL error : %s\n", errString);
		}

	}

void reshape(int w, int h)

		//reshape
		//************************************************************************
		//OpenGL reshape callback is called when the window is resized
	{
		glViewport(0, 0, (GLsizei)w, (GLsizei)h); //respecify size of view port to match new w and h
		glMatrixMode(GL_PROJECTION);  //go into projection mode
		glLoadIdentity();   //reset projection matrix
		gluPerspective(60.0, (GLfloat)w / (GLfloat)h, 1.0, 200.0);  //redefine projection matrix to match changes in w and h
		glMatrixMode(GL_MODELVIEW);  //switch back to modelview mode
		glLoadIdentity(); //reset modelview matrix
		gluLookAt(0.0, 2.0, 5.0, 0.0, 2.0, -1.0, 0.0, 1.0, 0.0);// note these match the initial values 
																//of the keybard fn vx,vy,vz, angle

	}



// =========================== CAMERA MOVEMENT ============================================
// This function will allow the user the press keys to move around (left, right, top bottom)
void keyboard(unsigned char key, int x, int y)
//This function alters the camera angle and x,y,z position
// how would you alter the 'w' and 's' key equations to move 
//the camera in the direction you're looking? Hint -> needs a little bit of trig
// and both  a vx and a vz formula will be needed in each 'w' and 's' case.

	{
		static float vx = 0, vy = 2, vz = 5, angle = 0;
		switch (key) {

		case 'a' | 'A':
			vx = vx - 0.1;
			glMatrixMode(GL_MODELVIEW);
			break;
		case 'd' | 'D':
			vx = vx + 0.1;
			glMatrixMode(GL_MODELVIEW);
			break;
		case 'w' | 'w':
			vz = vz - 0.1;
			glMatrixMode(GL_MODELVIEW);
			break;
		case 's' | 'S':
			glMatrixMode(GL_MODELVIEW);
			vz = vz + 0.1;

			break;
		case 'Z' | 'z':
			angle = angle - 10;

			glMatrixMode(GL_MODELVIEW);
			break;
		case 'X' | 'x':
			glMatrixMode(GL_MODELVIEW);
			angle = angle + 10;
			break;

		case 27:
			exit(0);
			break;
		default:
			break;

			//int myCard;

			//if (myCard == 1)
			//{
			//	// FIRST ROW: POSITIONING THE FIRST CARD (TOP LEFT) - BACK OF CARD
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(-2.5, 5, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberOne(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);

			//}

			//if (myCard == 2)
			//{
			//	
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(0, 5, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberOne(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 3)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(2.5, 5, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberTwo(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 4)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(-2.5, 2, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberTwo(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 5)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(0, 2, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberThree(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 6)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(2.5, 2, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberThree(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 7)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(-2.5, -1, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberFour(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 8)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(0, -1, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberFour(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}

			//			   
			//if (myCard == 9)
			//{
			//	glPushMatrix(); //save current position/orientation, etc.
			//	glTranslatef(2.5, -1, -5);  //move by x,y and z units
			//	glMaterialfv(GL_FRONT, GL_AMBIENT, matAmbient1);//set backdrop material properties
			//	glMaterialfv(GL_FRONT, GL_DIFFUSE, matDiff1);
			//	drawBoxNumberFive(1.5, 0.01, 3);  //draw back drop
			//	glPopMatrix(); //restore previous "current" position/orientation etc.
			//	printf("You have selected: ");
			//	scanf("%d", myCard);
			//}
		}
		glLoadIdentity();
		camera(vx, vz, angle);  //use glulookat() if you want
		glutPostRedisplay();
	}
	void camera(float x, float z, float angle)
	{
		glRotatef(angle, 0, 1, 0); //not the inverse transforms and their sequence
		glTranslatef(-x, -2, -z);  //what happens if you swap the transform order
								   //visualize it first then try it.
	}

	void spinDisplay(void)
	{
		globangle = globangle + 0.1f;					// increase our rotation angle counter
		if (globangle >= 360.0f)
			globangle = 0.0f;
		glutPostRedisplay();
	}

	// This creates the window
	int main(int argc, char** argv)
	{
		glutInit(&argc, argv);
		glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);
		// Size of Window
		glutInitWindowSize(500, 500);
		glutInitWindowPosition(100, 100);
		// Name of Window
		glutCreateWindow("Matching Pair Game!");
		init();
		glutDisplayFunc(display);
		glutReshapeFunc(reshape);
		glutKeyboardFunc(keyboard);
		glutIdleFunc(spinDisplay);
		glutMainLoop();

		return 0;
	}

	//********************************************************************

	// LoadBitmapFile
	// desc: Returns a pointer to the bitmap image of the bitmap specified
	//       by filename. Also returns the bitmap header information.
	//		 No support for 8-bit bitmaps.
	unsigned char *LoadBitmapFile(char *filename, BITMAPINFOHEADER *bitmapInfoHeader)
	{
		FILE *filePtr;							// the file pointer
		BITMAPFILEHEADER	bitmapFileHeader;		// bitmap file header
		unsigned char		*bitmapImage;			// bitmap image data
		int					imageIdx = 0;		// image index counter
		unsigned char		tempRGB;				// swap variable

													// open filename in "read binary" mode
		filePtr = fopen(filename, "rb");
		if (filePtr == NULL)
			return NULL;

		// read the bitmap file header
		fread(&bitmapFileHeader, sizeof(BITMAPFILEHEADER), 1, filePtr);

		// verify that this is a bitmap by checking for the universal bitmap id
		if (bitmapFileHeader.bfType != BITMAP_ID)
		{
			fclose(filePtr);
			return NULL;
		}

		// read the bitmap information header
		fread(bitmapInfoHeader, sizeof(BITMAPINFOHEADER), 1, filePtr);

		// move file pointer to beginning of bitmap data
		fseek(filePtr, bitmapFileHeader.bfOffBits, SEEK_SET);

		// allocate enough memory for the bitmap image data
		bitmapImage = (unsigned char*)malloc(bitmapInfoHeader->biSizeImage);

		// verify memory allocation
		if (!bitmapImage)
		{
			free(bitmapImage);
			fclose(filePtr);
			return NULL;
		}

		// read in the bitmap image data
		fread(bitmapImage, 1, bitmapInfoHeader->biSizeImage, filePtr);

		// make sure bitmap image data was read
		if (bitmapImage == NULL)
		{
			fclose(filePtr);
			return NULL;
		}

		// swap the R and B values to get RGB since the bitmap color format is in BGR
		for (imageIdx = 0; imageIdx < bitmapInfoHeader->biSizeImage; imageIdx += 3)
		{
			tempRGB = bitmapImage[imageIdx];
			bitmapImage[imageIdx] = bitmapImage[imageIdx + 2];
			bitmapImage[imageIdx + 2] = tempRGB;
		}

		// close the file and return the bitmap image data
		fclose(filePtr);
		return bitmapImage;
	}

	// WriteBitmapFile()
	// desc: takes image data and saves it into a 24-bit RGB .BMP file
	//       with width X height dimensions
	int WriteBitmapFile(char *filename, int width, int height, unsigned char *imageData)
	{
		FILE			 *filePtr;		// file pointer
		BITMAPFILEHEADER bitmapFileHeader;	// bitmap file header
		BITMAPINFOHEADER bitmapInfoHeader;	// bitmap info header
		int				 imageIdx;	// used for swapping RGB->BGR
		unsigned char	 tempRGB;			// used for swapping

											// open file for writing binary mode
		filePtr = fopen(filename, "wb");
		if (!filePtr)
			return 0;

		// define the bitmap file header
		bitmapFileHeader.bfSize = sizeof(BITMAPFILEHEADER);
		bitmapFileHeader.bfType = 0x4D42;
		bitmapFileHeader.bfReserved1 = 0;
		bitmapFileHeader.bfReserved2 = 0;
		bitmapFileHeader.bfOffBits = sizeof(BITMAPFILEHEADER) + sizeof(BITMAPINFOHEADER);

		// define the bitmap information header
		bitmapInfoHeader.biSize = sizeof(BITMAPINFOHEADER);
		bitmapInfoHeader.biPlanes = 1;
		bitmapInfoHeader.biBitCount = 24;						// 24-bit
		bitmapInfoHeader.biCompression = BI_RGB;				// no compression
		bitmapInfoHeader.biSizeImage = width * abs(height) * 3;	// width * height * (RGB bytes)
		bitmapInfoHeader.biXPelsPerMeter = 0;
		bitmapInfoHeader.biYPelsPerMeter = 0;
		bitmapInfoHeader.biClrUsed = 0;
		bitmapInfoHeader.biClrImportant = 0;
		bitmapInfoHeader.biWidth = width;						// bitmap width
		bitmapInfoHeader.biHeight = height;					// bitmap height

															// switch the image data from RGB to BGR
		for (imageIdx = 0; imageIdx < bitmapInfoHeader.biSizeImage; imageIdx += 3)
		{
			tempRGB = imageData[imageIdx];
			imageData[imageIdx] = imageData[imageIdx + 2];
			imageData[imageIdx + 2] = tempRGB;
		}

		// write the bitmap file header
		fwrite(&bitmapFileHeader, 1, sizeof(BITMAPFILEHEADER), filePtr);

		// write the bitmap info header
		fwrite(&bitmapInfoHeader, 1, sizeof(BITMAPINFOHEADER), filePtr);

		// write the image data
		fwrite(imageData, 1, bitmapInfoHeader.biSizeImage, filePtr);

		// close our file
		fclose(filePtr);

		return 1;
	}

	
	//void glutMouseFunc(void(*func)(int button, int state, int x, int y))
	//{
	//	
	//}
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// Global Variables
Float globangle = 0;
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unsigned char *LoadBitmapFile(char *filename, BITMAPINFOHEADER *bitmapInfoHeader);
int WriteBitmapFile(char *filename, int width, int height, unsigned char *imageData);
void init(void);

void display(void);

void spinDisplay(void);

void drawBoxCard(float w, float h, float 1);

void drawBoxtiumberone(float w, float h, float 1);

void drawBotiumberTwo(float w, float h, float 1);

void drawBotiumberThree(float w, float h, float 1);

void drawBotiumberFour(float w, float h, float 1);

void drawBotiumberFive(float w, float h, float 1);

void reshape(int w, int h);

void camera(float, float, float);
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float ambientlight[] = { 1.0, 1.0f, 1.0f, 1.6f }; // ambient light
float diffuseLight[] = { 1.0f, 1.0f, 1.0f, 1.0f }; // diffuse light
float lightPosition[] = { 10.6f, 100.0f, 10.0f, 0.0f }; // the light position
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float
float
float
float
float
float

matambient[] = { 1.ef, 1.ef, 1.ef, 1.ef }; //e.3f, e.5f, e.sf, l.0f
matDIff[] = { 0.25F, 0.25F, 0.25F, 1.of };

matambienti[] = { 1.0f, 1.6f, 1.6f, 1.6f }; //0.53f, 0.5, 0.5f, 1.0f
matDIfFI[] = { 0.525F, 0.25F, 0.25F, 1.of };

matambient2([] = { 1.0f, 1.0f, 1.0f, 1.of };

matdiff2[] = { 0.525F, 0.2f, 0.2f, 1.6f }; //0.525F, 0.2, 0.2f, 1.0f
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R

/1 desc: initializes OpenGL
{
cout << "Welcome: Please select a card using the mouse” << endl;

cout << "If matching pair is found then game is completed!” << endl;

/R G B
1/ Table is background

glClearColor(0.0f, 0.4f, 0.0, 0.0f); /1 Change background colour to green
glenable(GL_DEPTH_TEST); 7/ hidden surface removal
glenable(GL_CULL_FACE); /1 do not calculate inside of poly's
glFrontFace(GL_CC); /1 counter clock-wise polygons are out

17%%%%* lighting
glEnable(GL_SH00TH) ;
glEnable(GL_LIGHTING) ; 11 enable lighting

/1 Setup the materials for LIGHTO
glMaterialfu(GL_FRONT, GL_AMBIENT, matAmbient);
glMaterialfu(GL_FRONT, GL_DIFFUSE, matDiff);

11 Now setup LIGHTO
glLightfu(GL_LIGHTO, GL_AMBIENT, ambientlight);  // setup the ambient element
glLightfu(GL_LIGHTO, GL_DIFFUSE, diffuselight);  // the diffuse element
glLightfu(GL_LIGHTO, GL_POSITION, lightPosition); // place the light in the world

1/ Enable the light
glEnable(GL_LIGHTO);

glenable(GL_TEXTURE_20) 5 /1 enable 20 texturing
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bitmapData = LoadBitmapFile("Cardtxt.bup”, &bitmapInfoteader);

glGenTextures(6, texnum);
glBindTexture(GL_TEXTURE_20, texnum[1]); /1 enable texture object

glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN FILTER, GL_NEAREST);

/1 generate the texture image
g1TexInage2D(GL_TEXTURE_2D, @, GL_RGS, bitmapInfoHeader.billidth,
bitmapInfoHeader.biHeight, @, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

DT e

bitmapData = LoadBitmapFile("Nurberl.bmp”, &bitmapInfoHeader);

glBindTexture(GL_TEXTURE_20, texnum[2]); /1 enable texture object

glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN FILTER, GL_NEAREST);

/1 generate the texture image
g1TexInage2D(GL_TEXTURE_2D, @, GL_RGS, bitmapInfoHeader.billidth,
bitmapInfoHeader.biHeight, @, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

DT e

bitmapData = LoadBitmapFile("Nurber2.bup”, &bitmapInfoHeader);

glBindTexture(GL_TEXTURE_20, texnum[3]); /1 enable texture object

glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN FILTER, GL_NEAREST);

/1 generate the texture image
g1TexInage2D(GL_TEXTURE_2D, @, GL_RGS, bitmapInfoHeader.billidth,
bitmapInfoHeader.biHeight, @, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);
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bitmapData = LoadBitmapFile("Nurber3.bmp”, &bitmapInfoHeader);

glBindTexture(GL_TEXTURE_20, texnum[4]); /1 enable texture object

glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN FILTER, GL_NEAREST);

/1 generate the texture image
g1TexInage2D(GL_TEXTURE_2D, @, GL_RGS, bitmapInfoHeader.billidth,
bitmapInfoHeader.biHeight, @, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

DT e

bitmapData = LoadBitmapFilel

"Numbera.bmp”, &bitmapInfoteader);

glBindTexture(GL_TEXTURE_20, texnun[5]); /1 enable texture object

glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN FILTER, GL_NEAREST);

/1 generate the texture image
g1TexInage2D(GL_TEXTURE_2D, @, GL_RGS, bitmapInfoHeader.billidth,
bitmapInfoHeader.biHeight, @, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);

DT

bitmapData = LoadBitmapFile("Nurbers.bmp”, &bitmapInfoHeader);

glBindTexture(GL_TEXTURE_20, texnun[6]); /1 enable texture object

glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN FILTER, GL_NEAREST);

/1 generate the texture image
g1TexInage2D(GL_TEXTURE_2D, @, GL_RGS, bitmapInfoHeader.billidth,
bitmapInfoHeader.biHeight, @, GL_RGB, GL_UNSIGNED_BYTE, bitmapData);
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void drawBoxCard(float w, float h, float 1)
/*drawsox
This function first translates a further x,y, units then draws a box of
width w, height h, length 1%/

€
glPushiiatrix(); 1/5ave modelview
W= w/2.05h=h/2.0; 1=1/3.0; //adjust values so centre is in middle of box
glBindTexture(SL_TEXTURE 20, texnum[1]); 11 enable texture object

glsegin(GL_POLYGON);
glliornal3f(0.0f, 0.0f, 1.0f); // front face

ElTexCoord2f(0.0f, 0.6%); glvertexsf(n, L, n);

ElTexCoord2f(1.0f, 0.0%); glvertexsf(-, 1, 1)

ElTexCoord2f(1.0f, 1.07); glvertexsf(-u, -1, 1);

ElTexCoord2f(0.0f, 1.07); glvertexsf(v, -1, h);

glEnd();

glPopHatrix();  //restore previous modelview matrix so leaving things as you found them
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void drawBoxNumberOne(float w, float h, float 1)

€
glPushiiatrix(); 1/5ave modelview
W=w/2.05h=h/2.0; 1=1/3.0; //adjust values so centre is in middle of box
glBindTexture(SL_TEXTURE 20, texnum[2]); 11 enable texture object

glsegin(GL_POLYGON);
glliornal3f(0.0f, 0.0f, 1.0f); // front face

ElTexCoord2f(0.0f, 0.6%); glvertexsf(n, -1, 1);

ElTexCoord2f(1.0f, 0.07); glvertexsf(-1, -1, 1);

ElTexCoord2f(1.0f, 1.07); glvertexsf(-, 1, h);

ElTexCoord2f(0.0f, 1.07); glvertexsf(n, 1, )3

glEnd();

glPopHatrix();  //restore previous modelview matrix so leaving things as you found them
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void drawBoxNumberTwo(float w, fleat h, float 1)

«
glPushiiatrix(); 1/5ave modelview
W= w/2.05h=h/2.0; 1=1/3.0; //adjust values so centre is in middle of box
glBindTexture(SL_TEXTURE 20, texnum[3]); 11 enable texture object

glsegin(GL_POLYGON);
glliornal3f(0.0f, 0.0f, 1.0f); // front face

ElTexCoord2f(0.0f, 0.6%); glvertexsf(n, -1, 1);

ElTexCoord2f(1.0f, 0.07); glvertexsf(-1, -1, 1);

ElTexCoord2f(1.0f, 1.07); glvertexsf(-, 1, h);

ElTexCoord2f(0.0f, 1.07); glvertexsf(n, 1, )3

glEnd();

glPopHatrix();  //restore previous modelview matrix so leaving things as you found them
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void drawBoxtumberThree(float w, float h, float 1)
€

glpushiistrix(); J/5ave modelview

w=w/2.0;h=h/20;1=1/3.0; //adjust values so centre is in middle of box

glBindTexture (GL_TEXTURE 20, texnun[4]); 1/ ensble texture object

glsegin(GL_POLYGON);

glliornal3f(0.0f, 0.0f, 1.0f); // front face

ElTexCoord2f(0.0f, 0.6%); glvertexsf(n, -1, 1);

ElTexCoord2f(1.0f, 0.07); glvertexsf(-1, -1, 1);

ElTexCoord2f(1.0f, 1.07); glvertexsf(-, 1, h);

ElTexCoord2f(0.0f, 1.07); glvertexsf(n, 1, )3

glEnd();

glrophatrix();  //restore previous modelview mstrix so leaving things s you found them
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void drawBoxNumberFour(float w, float h, float 1)
<

glpushiistrix(); J/5ave modelview

w=w/2.0;h=h/20;1=1/3.0; //adjust values so centre is in middle of box

glBindTexture (GL_TEXTURE 20, texnun[5]); 1/ ensble texture object

glsegin(GL_POLYGON);

glliornal3f(0.0f, 0.0f, 1.0f); // front face

ElTexCoord2f(0.0f, 0.6%); glvertexsf(n, -1, 1);

ElTexCoord2f(1.0f, 0.07); glvertexsf(-1, -1, 1);

ElTexCoord2f(1.0f, 1.07); glvertexsf(-, 1, h);

ElTexCoord2f(0.0f, 1.07); glvertexsf(n, 1, )3

glEnd();

glrophatrix();  //restore previous modelview mstrix so leaving things s you found them
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void drawBoxNumberFive(float w, float h, float 1)

«
glPushiiatrix(); 1/5ave modelview
W= w/2.05h=h/2.0; 1=1/3.0; //adjust values so centre is in middle of box
glBindTexture(SL_TEXTURE 20, texnum[6]); 11 enable texture object

glsegin(GL_POLYGON);
glliornal3f(0.0f, 0.0f, 1.0f); // front face

ElTexCoord2f(0.0f, 0.6%); glvertexsf(n, -1, 1);

ElTexCoord2f(1.0f, 0.07); glvertexsf(-1, -1, 1);

ElTexCoord2f(1.0f, 1.07); glvertexsf(-, 1, h);

ElTexCoord2f(0.0f, 1.07); glvertexsf(n, 1, )3

glEnd();

glPopHatrix();  //restore previous modelview matrix so leaving things as you found them
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/"

DISPLAY CARDS

Svoid display()

R

{

glPushitatrix();
g1Clear (GL_COLOR_BUFFER BIT | GL_DEPTH BUFFER BIT);  // clear screen and depth buffer
11 reset modelview matrix

J/ FIRST RROM: POSITIONING THE FIRST CARD (TOP LEFT)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(-2.5, 5, -5); //move by xy and = units

gliaterialfy(GL_FRONT, GL AMBIENT, matambient);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauBoxCard(1.5, 0.1, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

J/ FIRST RoM: POSITIONING THE SECOND CARD (TOP CENTRE)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(s, 5, -5); //move by .y and = units

gliaterialfy(GL_FRONT, GLAMBIENT, matambient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauBoxCard(1.5, 0.1, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

7/ FIRST RoM: POSITIONING THE THIRD CARD (TOP RIGHT)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(2.5, 5, -5); //move by x,y and = units

gliaterialfy(GL_FRONT, GL AMBIENT, matambient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauBoxCard(1.5, 0.1, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

/// SECOND ROM: POSITIONING THE FIRST CARD (CENTRE LEFT)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(-2.5, 2, -5); //move by xy and = units

gliaterialfy(GL_FRONT, GL AMBIENT, matambient);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauBoxCard(1.5, 0.1, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.
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// SECOND ROW: POSITIONING THE SECOND CARD (CENTRE)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(s, 2, -5); //move by .y and = units

gliaterialfy(GL_FRONT, GLAMBIENT, matémbient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauboxCard(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

/1 SECOND ROM: POSITIONING THE THIRD CARD (CENTRE RIGHT)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(2.5, 2, -5); //move by x,y and = units

gliaterialfy(GL_FRONT, GL AMBIENT, matémbient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauboxCard(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

/7 THIRD ROM POSITIONING THE FIRST CARD (BOTTOM LEFT)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(-2.5, -1, -5); //move by x,y and z units

gliaterialfy(GL_FRONT, GLANBIENT, matémbient);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauboxCard(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

/7 THIRD ROM: POSITIONING THE SECOND CARD (BOTTOM CENTRE)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(s, -1, 5); //move by xy and = units

gliaterialfy(GL_FRONT, GLAMBIENT, matémbient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauboxCard(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

/7 THIRD ROM: POSITIONING THE THIRD CARD (BOTTOM RIGHT)
glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(2.5, 1, -5); //move by xy and = units

gliaterialfy(GL_FRONT, GL ANBIENT, matémbient);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauboxCard(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.
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// FIRST ROW: POSITIONING THE FIRST CARD (TOP LEFT) - BACK OF CARD
int mycard - 1;

glPushMatrix(); //save current position/orientation, etc.

glTranslatef(-2.5, 5, -5); //move by xy and = units

gliaterialfy(GL_FRONT, GL ANBIENT, matémbient);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff);

drauBoxliunberone(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

J/ FIRST ROM: POSITIONING THE FIRST CARD (TOP MIODLE) - BACK OF CARD
mycard - 23

glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(s, 5, -5); //move by .y and = units

gliaterialfy(GL_FRONT, GLAMBIENT, matémbient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff);

drauBoxliunberone(1.5, 0.01, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

7/ FIRST ROM: POSITIONING THE FIRST CARD (TOP RIGHT) - BACK OF CARD
mycard - 3

glPushMatrix(); //save current position/orientation, etc.

ElTranslatef(2.5, 5, -5); //move by x,y and = units

gliaterialfy(GL_FRONT, GL AMBIENT, matémbient1);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff);

drauBoxliumberTuo(1.5, 0.61, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

/1 SECOND ROW: POSITIONING THE FIRST CARD (CENTRE LEFT) - BACK OF CARD
mycard - 43|

glPushMatrix(); //save current position/orientation, etc.

glTranslatef(-2.5, 2, -5); //move by xy and = units

gliaterialfy(GL_FRONT, GL ANBIENT, matémbienti);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff);

drauBoxliumberTuo(1.5, 0.61, 3); //drau back drop

glPopitatrix(); //restore previous "current” position/orientation etc.
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// SECOND ROW: POSITIONING THE SECOND CARD (CENTRE) - BACK OF CARD
nyCard = 5;

glPushMatrix(); //save current position/orientation, etc.

glTranslatef(a, 2, 5); //move by xy and = units

gliaterialfu(GL_FRONT, GL AMBTENT, msthmbientl);//set backdrop material properties
gliaterialfu(GL FRONT, GL_DIFFUSE, mstDiffl);

drangodumberThree (1.5, 0.01, 3); //drau back drop

glPopMatrix(); //restore previous "current” position/orientation etc.

/1 SECOND ROM: POSITIONING THE THIRD CARD (CENTRE RIGHT) - BACK OF CARD
nyCard = 6;

glPushMatrix(); //save current position/orientation, etc.

glTranslatef(2.5, 2, -5); //move by xy and = units

gliaterialfu(GL FRONT, GL AMBTENT, msthnbientl);//set backdrop material properties
gliaterialfu(GL FRONT, GL_DIFFUSE, mstDiffl);

drangodumberThree (1.5, 0.01, 3); //drau back drop

glPopMatrix(); //restore previous "current” position/orientation etc.

// THIRD ROM: POSITIONING THE FIRST CARD (BOTTOM LEFT) - BACK OF CARD
nyCard = 7;

glPushMatrix(); //save current position/orientation, etc.

glTranslatef(-2.5, -1, -5); //move by x,y and 2 units

gliaterialfu(GL FRONT, GL AMBIENT, msthmbientl);//set backdrop material properties
gliaterialfu(GL FRONT, GL_DIFFUSE, mstDiffl);

drangodumberFour (1.5, 0.61, 3); //dra back drop

glPopMatrix(); //restore previous "current” position/orientation etc.

// THIRD RO: POSITIONING THE SECOND CARD (BOTTOW CENTRE) - BACK OF CARD
nyCard = 5

glPushMatrix(); //save current position/orientation, etc.

glTranslatef(2, -1, -5); //move by x,y and = units

gliaterialfu(GL_FRONT, GL_AMBTENT, mstAnbientl);//set backdrop material properties
gliaterialfu(GL FRONT, GL_DIFFUSE, mstDiffl);

drangodumberFour (1.5, 0.61, 3); //dra back drop

glPopMatrix(); //restore previous "current” position/orientation etc.
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77 THIRD ROM: POSITIONING THE THIRD CARD (BOTTOM RIGHT) - BACK OF CARD
mycard - 95

glPushMatrix(); //save current position/orientation, etc.

BlTranslatef(2.5, 1, -5); //move by xy and = units

gliaterialfy(GL_FRONT, GL ANBIENT, matémbient);//set backdrop msterisl properties
gliaterialfy(GL_FRONT, GLOIFFUSE, matDiff1);

drauBoxliumberrive(1.5, 0.01, 3); //draw back drop

glPopitatrix(); //restore previous "current” position/orientation etc.

glroptatrix();
glFlush(); //force drawing

glutswapBuffers(); 1/ bring backbuffer to foreground
//any errors then display error codes

GLenum errCode;

const GLubyte *errString;

?f ((errCode = glGetError())

GL_NO_ERROR)

errString = gluErrorString(errCode)
fprintf(stderr, "OpenGL error : ¥s\n", errString);
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void reshape(int w, int h)

/reshape
e

//0penGL reshape callback is called when the window is resized

glViewport(0, 0, (Lsizei)w, (GLsizei)h); //respecify size of view port to match new w and h
glMatrixode(GL_PROJECTION); //go into projection mode
glloadTdentity(); //reset projection matrix
gluPerspective(60.0, (GLfloat) / (GLfloat)h, 1.0, 200.0); //redefine projection matrix to match changes in w and h
glMatrixtode(GL_MODELVIEW); //switch back to modelview mode
glLoadTdentity(); //reset modelview matrix
ELuLookAL(.0, 2.0, 5.0, 0.8, 2.0, -1.9, 8.0, 1., 0.0);// note these match the initial values
710f the keybard fn vx,vy,vz, angle
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' (CAMERA MOVEMENT
// This function will allow the user the press keys to move around (left, right, top bottom)
void keyboard(unsigned char key, int x, int y)

//This function alters the camera angle and x,y,z position

/1 how would you alter the 'w' and 's’ key equations to move

//the camera in the direction you're looking? Hint -> needs a little bit of trig

// and both a vx and a vz formula will be needed in each 'w' and 's’ case.

{
static float vx = 8, vy = 2, vz = 5, angle = 0;
1 switch (key) {

case 'a’ | A"
vx = vx - 0.1;
glMatrixtiode (GL_MODELVIEW) ;
break;

case 'd' | D"
vx = v+ 0.1;
glMatrixtiode (GL_MODELVIEW) ;
break;

case "w' | W'
vz =vz-oe.;
glMatrixtiode (GL_MODELVIEW) ;
break;

case 's' | 's':
glMatrixtiode (GL_MODELVIEW) ;
vz=vz+o.l;

break;

case 7' | 'zt
angle = angle - 10

gliatrixtiode (GL_MODELVIEN);
break;

case X' | x't
glMatrixtiode (GL_MODELVIEN);
angle = angle + 10
break;

case 27:
exit(0);
break;

default:
break;
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void camera(float x, float z, float angle)
{
glRotatef(angle, O, 1, 0); //not the inverse transforms and their sequence
glTranslatef(-x, -2, -z); //what happens if you swap the transform order
Ilvisualize it First then try it.
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void spinDisplay(void)
{
globangle = globangle + 0.1F;
if (globangle >= 360.0f)
globangle = 0.0f;
glutpostRedisplay();
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/1 This creates the window
?nt main(int arge, char®* argy)
glutInit(Rarge, argv);
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);
71 Size of window
glutInitiindowsize(500, 500);
glutInitilindowPosition(100, 100);
77 Name of Window
glutCreatelindon("Matching Pair Game!");
init(.
glutbisplayFunc(display);
glutReshapeFunc(reshape);
glutKeyboardFunc (keyboard) ;
glutTdleFunc(spindisplay);
gluthaintoop();

return 0;
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/1 LoadBitmapFile
7/ desc: Returns a pointer to the bitmap image of the bitmap specified

7" by filename. Also returns the bitmap header information.

" No support for 8-bit bitmaps.

unsigned char *LoadBitmapFile(char *filename, BITMAPINFOHEADER *bitmapInfoHeader)

{

FILE *fileptr; 1/ the file pointer
BITHAPFILEHEADER  bitmapFileHeader; 7/ bitmap file header
unsigned char *bitmapInage; // bitmap image data
int imageTdx = 0; 1/ image index counter
unsigned char tempRGS; /1 swap variable

/1 open filenane in "read binary" mode
Fileptr = fopen(filenane, "
if (filePtr == NULL)
return NULL;

// read the bitmap file header
Fread(8bitmapFileHeader, sizeof (SITHAPFILEHEADER), 1, FilePtr);

/1 verify that this is a bitmap by checking for the universal bitmap id
if (bitmapFileHeader.bfType != BITMAP_ID)
{

Felose(fileptr);
return NULL;

i

// read the bitmap information header
fread(bitnapInfoieader, sizeof (BITHAPINFOHEADER), 1, filePtr);

/1 move file pointer to beginning of bitmap data
Fseek(filePtr, bitmapFileHeader.bfOFfBits, SEEK_SET);

// allocate enough memory for the bitmap image data
bitmapIage = (unsigned char*)malloc(bitmapInfoteader->bisizeInage);
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// verify memory allocation
if (IbitmapInage)

{
Free(bitnapInage) ;
Fclose(fileptr);
return NULL;

¥

// read in the bitmap image data
fread(bitmapInage, 1, bitnapInforeader->biSizelnage, FilePtr);

// make sure bitmap image data was read
if (bitmapInage == NULL)
{

Felose(fileptr);

return NULL;

¥

// swap the R and B values to get RGB since the bitmap color format is in BGR
For (imageldx = 0; imageldx < bitmapInfoHeader->biSizeInage; imageldx += 3)
{

+tempRGB = bitmapInage[ inageldx];

bitmapInage[imageIdx] = bitmapIage[imageIdx + 2];

bitmapInage[imageIdx + 2] = tempRGB;

¥

// close the file and return the bitmap image data
Felose(fileptr);
return bitmapImage;
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// WriteBitmapFile()
/1 desc: takes image data and saves it into a 24-bit RGE .BWP file
" with width X height dimensions
int WriteBitmapFile(char *filename, int width, int height, unsigned char *imageData)
{

FILe *Fileptr; 11 file pointer

BITHAPFILEHEADER bitmapFileHeader; // bitmap file header

BITHAPTNFOHEADER bitmapInfoHeader; // bitmap info header

int imageldx; // used for swapping RGB->BGR

unsigned char  tempRGS; /1 used for swapping

11 open file for writing binary mode
Fileptr = fopen(filenane, "wb");
if (Ifileptr)

return 0;

// define the bitmap file header
bitmapFileHeader.bfSize = sizeof(BITHAPFILEHEADER);

bitmapFileHeader.bfType = 0x4D42;

bitmapFileHeader.bfReservedl = 0;

bitmapFileHeader.bfReserved2 = 0;

bitmapFileHeader.bfOFfBits = sizeof(BITHAPFILEHEADER) + sizeof (BITHAPINFOHEADER);

// define the bitmap information header
bitmapInfoHeader.biSize = sizeof (BITHAPINFOHEADER);

bitmapInfoHeader.biPlanes = 1;

bitmapInfoHeader .biBitCount = 24; 11 2a-bit

bitmapInfoHeader .biCompression = BI_RGS; /1 o compression
bitmapInfoHeader .bisizelmage = width * abs(height) * 3; // width * height * (RGB bytes)
bitmapInfoHeader.biXPelsPertieter = 0;

bitmapInfoHeader.bivPelsPertieter = 0;

bitmapInfoHeader.biClrUsed = 0;
bitmapInfoHeader. biClrInportant
bitmapInfoHeader .bilidth = width; 1/ bitmap width
bitmapInfoHeader .biteight = height; 1/ bitmap height

/1 switch the image data from RGE to BGR
©; imageldx < bitmapInfoeader.biSizeInage; imageldx += 3)

For (imageldx
{
tempRGB = inageData[ imageldx];
imageData[imageldx] = imageData[imageldx + 2];
imageData[imageldx + 2] = tempRGB;




image31.png
// write the bitmap file header
furite(8bitmapFileHeader, 1, sizeof(SITHAPFILEHEADER), filePtr);

/1 write the bitmap info header
Furite(8bitmapInfoeader, 1, sizeof(SITHAPINFOHEADER), FilePtr);

/1 write the image data
farite(inageData, 1, bitmapInfoeader.biSizeInage, filePtr);

1/ close our file
Felose(fileptr);

return 1:
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Matching Pair
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#define BITMAP_ID 0x4D42 7/ the universal bitmap 10
// Loads in the bitmap images




image2.png
BITMAPINFOHEADER
unsigned char*
static GLuint

bitmapInfoteader;
bitmapData;

/1 bitmap info header (needs windows.h
‘texnum[6];

1/ the texture data
// array of 6 texture object names




