My short report on my matching cards game

User guide:
Make sure CAPS LOCK is turned off as it will not work otherwise.
The camera:
W, A, S and D will move the camera up, down, left and right but unfortunately I was unable to move the camera along the Z axis to give the illusion that the cards were coming towards me or moving further away.
The arrow keys:
They will select the cards. As you move along the cards using right to select the card on the right and so on. When selected you will see the texture change to an “H” indicating that that is the card highlighted and that you are going to flip and or move on from.
Flipping the card:
To flip the card you will press the “P” key and this will change the graphic to a spiralling square.

Game logic:
What I have tried to do here is select a card to flip, flip it and display an image that you will have to match with another in order to find a pair. Unfortunately I have only managed to flip the cards over to display another image, but this image is the same for everything and there is no matching logic in there.

In my main function I have put all the relative OpenGL functions needed to run the game, and opened a window to display the game.
The Init (initialise) function sets up the layout of everything like the camera, background colour, enables lights and materials and generates the texture images.
The reshape function is called when the window is resized, this will redisplay everything as it was in the previous size so things don’t get distorted.
The Cards function is where I draw the cards, it takes 4 ints as inputs, and these are used for the X, Y and Z co-ordinates when using the glvertex3f function. The last int is a texture number, this texture number is used to change the texture depending on what number it is set to.
The Display function is where the main body of my code is, this function gets displayed every frame and this is where my card selecting and flipping logic is. This will check to see what card is selected, check if it wants to be flipped or not, and display the appropriate image depending on what is needed.
The keyboard function is mainly for the camera but it is where the isFlipped bool is kept. In here are the algorithms for moving the camera along the X axis “lx = lx – 0.05;” and “lx = lx + 0.05;” and also along the Z axis, this does not work as imagined as it rotates the image along the y axis I think, I’m unable to understand what it is doing but I have decided to dedicate more time in places that require more attention. There is an isFlipped bool which is in an else if statement to effectively turn off and on the isFlipped bool so you can turn the card back over.
The special function is where the arrow keys come into play. When you press the arrow keys it will add one or more, depending what arrow you press, to the card count which will set the value for the display function to draw the correct lot of cards.
The last 2 functions about the bitmaps are mirrors of Gordon’s code about reading and writing a bitmap file.[1]

[1] Gordan Dickers, 6-lit scene with textures and animation (2017) [Software] (2018) [accessed 20 March 2018] 


APPENDIX
#include <stdio.h>
#include <math.h>
#include <windows.h>
#include "glut.h"


void init(void);
void reshape(int, int);
void Display(void);
void keyboardread(unsigned char, int, int);
void Cards(float, float, float, int);
void SpecialFunc(int, int, int);

unsigned char *LoadBitmapFile(char *filename, BITMAPINFOHEADER *bitmapInfoHeader);
int WriteBitmapFile(char *filename, int width, int height, unsigned char *imageData);

#define BITMAP_ID 0x4D42		// the universal bitmap ID

//Global Variables
static float lx = 0.1f, ly = 1.0f, lz = -1.0f;		// Camera direction
static float x = 0.1f, y = 1.0f, z = 0.1f;		// X, Y, and Z position of the camera
static float vx = 0.0f, vy = 0.0f, vz = 0.0f;
static float angle = 0.1;				// To rotate the cameras direction
unsigned int ID;
int cardCounter = 1, textureNumber = 0, highlightedCard = 0;
bool firstTime = true, isFlipped = false;


////// Texture Information
BITMAPINFOHEADER	bitmapInfoHeader;	// bitmap info header (needs windows.h to define type)
unsigned char*		bitmapData;			// the texture data
static GLuint		texnum[3];			// array of 3 texture object names

//////// 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
float matAmbient[] = { 0.9f, 0.5f, 0.8f, 0.0f };
float matDiff[] = { 0.9f, 0.25f, 0.25f, 0.0f };


int main(int argc, char** argv)
{
	printf("USER GUIDE...\n\nUse W, A, S and D to move the camera\n\nUse the arrow keys to select a card and use \"P\" to flip the selected card.\n");


	glutInit(&argc, argv);
	glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB);
	glutInitWindowSize(1000, 500);
	glutInitWindowPosition(100, 100);
	glutCreateWindow("Match a Pair!"); //These are the window functions
	init();
	glutReshapeFunc(reshape);
	glutDisplayFunc(Display);
	glutKeyboardFunc(keyboardread);
	glutSpecialFunc(SpecialFunc); //For the arrow keys on the keyboard
	glutMainLoop(); //This keeps the program in a loop so it is always running
	
	return 0;

}

void init() //This function sets up the initial layout of everything including the windows size and background color
{
	glClearColor(0.4, 0.0, 0.6, 0.0);
	glMatrixMode(GL_PROJECTION);
	glLoadIdentity();
	glFrustum(-1.0, 1.0, -1.0, 1.0, 1.5, 20.0);
	glEnable(GL_COLOR_MATERIAL);
	//glEnable(GL_CULL_FACE);						// do not calculate inside of poly's
	glEnable(GL_DEPTH_TEST);
	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
	
	// load our bitmap file
	bitmapData = LoadBitmapFile("cardTextureX.bmp", &bitmapInfoHeader);
	
	glGenTextures(3, texnum);                  // generate 3 texture objects
	glBindTexture(GL_TEXTURE_2D, texnum[0]);    // enable our first 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);
	
	
	
//2nd texture********************************************************8
	bitmapData = LoadBitmapFile("cardTextureO.bmp", &bitmapInfoHeader);


	glBindTexture(GL_TEXTURE_2D, texnum[1]);       // enable our second 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);
	
//************end of 2nd tex*****************************************************

//3rd texture********************************************************8

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


	glBindTexture(GL_TEXTURE_2D, texnum[2]);       // enable our third 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);

	//************end of 3rd tex*****************************************************
	
	

}

void reshape(int w, int h)// This function controls the windows size and FOV when the shapes are rendered
{
	glViewport(0, 0, (GLsizei)w, (GLsizei)h);
	glMatrixMode(GL_PROJECTION);
	glLoadIdentity();
	if (w <= h)
	{
		glOrtho(-3.5, 3.5, -3.5*(GLfloat)h / (GLfloat)w,
			3.5*(GLfloat)h / (GLfloat)w, -100.0, 200.0);
	}
	else
		/*glOrtho(-1.5*(GLfloat)w / (GLfloat)h,
			1.5*(GLfloat)w / (GLfloat)h, -1.5, 1.5, -10.0, 10.0);*/ // source code
	{
		glOrtho(-3.5*(GLfloat)w / (GLfloat)h,
			3.5*(GLfloat)w / (GLfloat)h, -3.5, 3.5, -10.0, 20.0);
	}

	glMatrixMode(GL_MODELVIEW);
	glLoadIdentity();


}

void Cards(float x, float y, float z, int textureNumber)
{
	glPushMatrix();

	glBindTexture(GL_TEXTURE_2D, texnum[textureNumber]);       // enable first texture object, X
	//printf("TEXTURE NUMBER = %d\n", textureNumber); //for testing purposes

	glBegin(GL_QUADS);

	//glColor3f(1.0f, 0.0f, 0.0f);			//Remove this when using textures
	glNormal3f(0.0f, 0.0f, 1.0f);	// front face
	glTexCoord2f(0.0f, 0.0f); glVertex3f(-x, y, z);					//top left point					 
	glTexCoord2f(1.0f, 0.0f); glVertex3f(-x + 0.5, y, z);				//top right point				 
	glTexCoord2f(1.0f, 1.0f); glVertex3f(-x + 0.5, y - 1.0, z);		//bottom right point	
	glTexCoord2f(0.0f, 1.0f); glVertex3f(-x, y - 1.0, z);				//bottom left point				

	glEnd();

	glPopMatrix();

}

void Display()
{

	
	glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
	glColor3f(0.0, 1.0, 1.0);
	glLoadIdentity();

	gluLookAt(x, y, z,											//The camera which gets changed when you move the w, a, s and d buttons although the w and s don't work
			  lx, ly, lz,										//as intended but i don't need a camera for the game logic in this case
			  0.0, 1.0, 0.0);	



//	printf("TEXTURE NUMBER AT THE START OF THE DISPLAY IS: %d\n\nCard count is : %d\n\n", textureNumber, cardCounter);//For testing purposes
//The above code is used for testing purposes
	if (cardCounter < 1)							//These 2 if statements set the highlighted card back to the beginning if it goes over 6 and to the end if it goes below 1
	{
		cardCounter = 6;
	}

	if (cardCounter > 6)
	{
		cardCounter = 1;
	}
	

		if (cardCounter == 1 )						//This Highlights the top left card
		{
			int localTextureNumber = 1;

			if (isFlipped == true)
			{
				localTextureNumber = 2;				//This turns the texture to the 'flipped over' texture which in this case is a spiraling square
			}


			Cards(1.7, 1.7, 0.5, localTextureNumber);//top left
			Cards(0.5, 0.5, 0.5, 0); 
			Cards(1.1, 0.5, 0.5, 0); 
			Cards(1.7, 0.5, 0.5, 0);
			Cards(0.5, 1.7, 0.5, 0); 
			Cards(1.1, 1.7, 0.5, 0); 
			
		//	isFlipped = false;

		}

		if (cardCounter == 2 )						//This Highlights the top middle card
		{
			int localTextureNumber = 1;

			if (isFlipped == true)
			{
				localTextureNumber = 2;
			}

			Cards(1.1, 1.7, 0.5, localTextureNumber);//top middle
			Cards(0.5, 0.5, 0.5, 0);
			Cards(1.1, 0.5, 0.5, 0);
			Cards(1.7, 0.5, 0.5, 0); 
			Cards(0.5, 1.7, 0.5, 0);
			Cards(1.7, 1.7, 0.5, 0); 

		//	isFlipped = false;

		}

		if (cardCounter == 3 )						//This Highlights the top right card
		{
			int localTextureNumber = 1;

			if (isFlipped == true)
			{
				localTextureNumber = 2;
			}

			Cards(0.5, 1.7, 0.5, localTextureNumber);//top right
			Cards(1.1, 1.7, 0.5, 0);
			Cards(1.7, 1.7, 0.5, 0);
			Cards(0.5, 0.5, 0.5, 0);
			Cards(1.1, 0.5, 0.5, 0);
			Cards(1.7, 0.5, 0.5, 0);
			
			//isFlipped = false;
		}

		if (cardCounter == 4 )						//This Highlights the bottom left card
		{
			int localTextureNumber = 1;

			if (isFlipped == true)
			{
				localTextureNumber = 2;
			}
			Cards(1.7, 0.5, 0.5, localTextureNumber);//bottom left
			Cards(0.5, 0.5, 0.5, 0);
			Cards(1.1, 0.5, 0.5, 0);
			Cards(0.5, 1.7, 0.5, 0);
			Cards(1.1, 1.7, 0.5, 0);
			Cards(1.7, 1.7, 0.5, 0);

			//isFlipped = false;

		}

		if (cardCounter == 5 )						//This Highlights the bottom middle card
		{
			int localTextureNumber = 1;

			if (isFlipped == true)
			{
				localTextureNumber = 2;
			}

			Cards(1.1, 0.5, 0.5, localTextureNumber);//Bottom middle
			Cards(1.7, 0.5, 0.5, 0);
			Cards(0.5, 1.7, 0.5, 0); 
			Cards(1.1, 1.7, 0.5, 0);
			Cards(1.7, 1.7, 0.5, 0);
			Cards(0.5, 0.5, 0.5, 0);

			//isFlipped = false;
		}

		if (cardCounter == 6 )					//This Highlights the bottom right card
		{
			int localTextureNumber = 1;

			if (isFlipped == true)
			{
				localTextureNumber = 2;
			}

			Cards(0.5, 0.5, 0.5, localTextureNumber);//bottom right
			Cards(1.1, 0.5, 0.5, 0);
			Cards(1.7, 0.5, 0.5, 0); 
			Cards(0.5, 1.7, 0.5, 0); 
			Cards(1.1, 1.7, 0.5, 0); 
			Cards(1.7, 1.7, 0.5, 0);

			//isFlipped = false;
		}
	
		

	glutSwapBuffers();


}

void keyboardread(unsigned char key, int xx, int yy)
{
	//*******Left and right work but in and out dosnt**********
	float fraction = 0.1f;			// How big the jump is

	switch (key) {
	case 'd':						//Right
		lx = lx - 0.05;
		printf("LX = %f\n", lx);
		break;
	case 'a':						//Left
		lx = lx + 0.05;
		printf("LX = %f\n", lx);
		break;
	case 'w':						//In
		vx = lx - x;
		vy = ly - y;
		vz = lz - z;
		printf("W is pressed. vx = %f, vy = %f, vz = %f, lx = %f, ly = %f, lz = %f, x = %f, y = %f, z = %f ",vx, vy, vz, lx, ly, lz, x, y, z);

		x = x + vx + fraction;
		y = y + vy + fraction;
		z = z + vz + fraction;

		printf(" after first calculation x = %f, y = %f, z = %f\n",x, y, z);
		break;
	case 's':						//Out
		vx = lx - x;
		vy = ly - y;
		vz = lz - z;

		printf("W is pressed. vx = %f, vy = %f, vz = %f, lx = %f, ly = %f, lz = %f, x = %f, y = %f, z = %f ", vx, vy, vz, lx, ly, lz, x, y, z);

		x = x - vx + fraction;
		y = y - vy + fraction;
		z = z - vz + fraction;

		printf(" after first calculation x = %f, y = %f, z = %f\n", x, y, z);
		break;
	case 'p':							//This keyboard press will enable me to 'flip' the card over and tell the user it has done so
		if (isFlipped == true)
		{
			isFlipped = false;
		}

		else if (isFlipped == false)
		{
			isFlipped = true;
		}
		
		printf("CARD %d IS FLIPPED\n", cardCounter);
		break;
	}
	Display();
	
}

void SpecialFunc(int key, int xx, int yy)
{

	switch (key)
	{
	case GLUT_KEY_RIGHT:
		printf("RIGHT\n");
		cardCounter++;
		break;

	case GLUT_KEY_LEFT:
		printf("LEFT\n");
		cardCounter--;
		break;

	case GLUT_KEY_UP:
		printf("UP\n");
		cardCounter -= 3;
		break;

	case GLUT_KEY_DOWN:
		printf("DOWN\n");
		cardCounter += 3;
		break;

	}

	//printf("\nCard counter is %d\n", cardCounter);  //For Debugging purposes to tell me what card it should be highlighting


	Display();

}



// 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)
	{
		printf("File not open");
		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)
	{
		printf("File not 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)
	{
		printf("no bitmap image");
		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;
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