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[bookmark: _Toc508980189]Introduction
This report will cover the development of an OpenGL Based 3D Game. The game developed is a pair’s game using cards created in OpenGL. This will be covering the testing of the software and the important algorithms and data structures used in it.
[bookmark: _Toc508980190]Scripts
[bookmark: _Toc508980191]Init()
This function creates the Lighting in the world and loads in the images to be used for the textures[1].
[bookmark: _GoBack][image: ]
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[bookmark: _Toc508980192]Drawbox()
Load the textures corresponding the cards and place them on the actual objects[1].
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[bookmark: _Toc508980193]Display()
Handles the drawing of the scene, such as drawing the cards and rotating them as needed.
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[bookmark: _Toc508980194]Reshape()
This code resizes the window and objects as needed[2][3].
[image: ]
[bookmark: _Toc508980195]Keyboard()
Handles the keyboard controls, like movement of the camera and movement of the selected card.
[image: ]

[image: ]



[image: ]



[image: ]
[bookmark: _Toc508980196]Camera()
Handles the actual movement of the camera[2][3].
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[bookmark: _Toc508980197]Mouse()
Handles the mouse controls, the mouse controls were attempted to get a God Solution implemented[4], however there were difficulties getting this to work and so it was not finished and the function is not necessary.
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[bookmark: _Toc508980198]Main()
Calls all the necessary functions for the pairs game to work.
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[bookmark: _Toc508980199]LoadBitmapFile()
Returns a pointer to the bitmap image of the bitmap specified[1].
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[bookmark: _Toc508980200]WriteBitmapFile()
Converts the images loaded into 24-bit RGB .BMP files[1]. This function isn’t necessary as the images loaded are already 24-bit RGB .BMP files, this was left in however in case another image ends up being used that does need to be converted.
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[bookmark: _Toc508980201]Control()
Output the control for the pairs game to the console.
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[bookmark: _Toc508980202]Sphere()
Sets the radius and position of the sphere to be used for the mouse click[4]. As the mouse click was not completed this function currently isn’t necessary.
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[bookmark: _Toc508980203]isBoundSpherIntersect()
Detects if the mouse click was a hit based on the position of the sphere[4]. As the mouse click was not completed this function currently isn’t necessary.
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[bookmark: _Toc508980204]Libraries
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[bookmark: _Toc508980205]Global Variables
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[bookmark: _Toc508980206]Declaring Functions and Lighting Values
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[bookmark: _Toc508980207]Testing
	Test No.
	Test
	Expected Result
	Result
	Pass/Fail

	1
	Object Loading
	9 Loaded Rectangles
	9 Loaded Rectangles
	Pass

	2
	Texture Loading
	9 Cards with loaded Textures
	9 Cards with loaded Textures
	Pass

	3
	Camera Movement
	Move the camera forward, backward, left and right, using (I, k, j, l) respectively.
	Move the camera forward, backward, left and right, using I, k, j, l respectively.
	Pass

	4
	Rotate Camera
	Camera Rotates when using (u or o)
	Camera Rotates when using (u or o)
	Pass

	5
	Show selected card
	Selected card will be highlighted
	Selected card is highlighted
	Pass

	6
	Change selected card
	Using (w, a, s, d) selected card changes.
	Using (w, a, s, d) selected card changes.
	Pass

	7
	Card Flip
	When (e) is pressed the selected card is flipped, to the user can see the other side of the card.
	When (e) is pressed the selected card is flipped, to the user can see the other side of the card.
	Pass

	8
	Pair stays flipped
	When a pair is found the cards will not flip back and will stay revealed.
	When a pair is found the cards will not flip back and will stay revealed.
	Pass

	9
	Game End
	When (q) is pressed out all four matches are found the game will close.
	When (q) is pressed out all four matches are found the game closes.
	Pass

	10
	God Solution
	When mouse is clicked on card, the card flips.
	This was not finished and doesn’t not work.
	Fail






[bookmark: _Toc508980208]Screenshots
[bookmark: _Toc508980209]Controls
Inform the user on how to play.
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[bookmark: _Toc508980210]Object Display
Shows the nine cards being rendered and the bottom left card currently being selected as it’s highlighted.
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[bookmark: _Toc508980211]Card Flipping
Two cards flipped, but not matching.
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[bookmark: _Toc508980212]Pair Found
When a pair is found they will stay flipped.
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[bookmark: _Toc508980213]Movement of Camera
Camera moved backwards.
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Camera Moved Forward
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Camera moved behind the cards and rotated so backs of cards are viewable.
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image4.PNG
BITexCoONa2F(1.0F, 0.6F); glvertexaf(v, 1, -h);
ElTexCoord2f (1.6f, 1.06); glvertexdf(-u, 1, -1);
elTexcoord2f(6.6f, 1.06); glvertexaf(-u, 1, 0);

/1 Front face
ElTexcoord2f(0.of,
ElTexcoord2f(1.0f,
ELTexcoord2f(1.0f,
ElTexcoord2f (2. of,

.06); glvertexsf(u, 1, );
186); glvertexss (-
le6); glvertex3f(-,
T} glvertexsf(u, -1, n);

/1 rignt face

ElTexCoord2f(s.of, 6.0f); glvertexss(e, 1, h);

elTexCoord2f (1.6f, 0.0f); glvertexaf(u, -1, )3
ElTexCoord2f (1.6f, 1.06); glvertexdf(, -1, -1);
elTexcoord2f (6.6f, 1.06); glvertexaf(u, 1, -n);

2end0;
//81BindTsxSuRS (L_TEXTURE 20, Sexounle]);

texture object

3

else

€

‘lBindTexture(GL_TEXTURE 20, Sexnunl inazecouns. +
glBegin(GL_uADs);  // fop face

elTexCoord2f (6.6F, 0.06); glvertexaf(-u, 1, )3
ElTexCoord2f (1.0F, 0.0f); glvertexdf(-u, 1, -i);
E1TexCoord2f(1.0f, 1.0f); glvertex3s(-

o
o
1
ElTexCoord2f(s.f, 1.0f); glvertexss(-

ElTexCoord2f(6.6f, 0.0f); glvertexdf(-u, -1, 1);
ElTexCoord2f(1.6F, 0.0f); glvertexdf(-u, -1, -1);
elTexCoord2f (1.6f, 1.06); glvertexaf(s, -1, -n);
elTexcoord2f (6.6f, 1.06); glvertexaf(u, -1, );

ElTexCoord2f(6.6f, 0.0f); glvertexdf(, -1, -n);
ElTexCoord2f(1.6f, 0.0f); glvertexdf(-u, -1, -1);
elTexCoord2f (1.6f, 1.06); glvertexaf(-u, 1, -n);
glTexcoord2f (6.6f, 1.06); glvertexaf(, 1, -n);

glend();

glsindTexture(SL_TEXTURE 20, texnun(el); /e

texture object

glBegin(GL uADs);  // top face
ElTexCoord2f(8.of, 6.0f); glvertexss(s, 1, h);

ElTexCoord2f (1.f, 0.0f); glvertexaf(u, 1, -n);
ElTexCoord2f (1.6f, 1.06); glvertexdf(-u, 1, -1);
elTexcoord2f (6.6f, 1.06); glvertexaf(-u, 1, )i

/1 Front face
ElTexcoord2f(0.of,
ElTexCoord2f(1.0f,
ElTexCoord2f(1.0f,
ElTexcoord2f (e, of,

.06); glvertexsf(u, 1, h);

Tof); glvertexsf(-, 1, 1);
l86); glvertexsf(u, -, );
1)} glvertexsf(u, -1, h);

/1 rignt face
ElTexCoord2f(0.0f,
ElTexcoord2f(1.0f,
ELTexcoord2f(1.0f,
ElTexcoord2f(a. of,
£lend();

.66); glvertex3f(u,
186); glvertex3f(u,
l6); glvertexsf(u, -1, -);
le6); glvertexaf(v,

1,

//81BindTsxSuRS (L_TEXTURE 20, Sexounle]);

texture object

1/ enable our first

s

nable our second

1/ enable our first
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3

leanitrix();

found them

‘elaindTexture(GL_TEXTURE 20, texpumlimaesCountl)s
l8egin(GL_QUADs);

glTexcoord2¢(e.
ElTexcoord2f(1
ElTexcoord2f(1
ElTexcoord2f(e.

glTexcoord2f(e.
ElTexcoord2f(1
glTexcoord2f(1
ElTexcoord2f(e.

glTexcoord2f(e.
glTexcoord2f(1
ElTexcoord2f(1
ElTexcoord2f(e.
£lend();

of,
of,
of,
of,

of,
of)
of,
of,

of,
of,
of,
of,

o
o
1
1

lef);

/1 Fop face
1093 glvertexsf(-, 1, h);

10f); glvertexsf (-

l86); glvertexst (-

l86); glvertexst (-

.0f); glvertexsf(-

166); glvertexss (-

L3 glvertexsf(u, -1, -n);
T} glvertexsf(n, -1, n);

1065 glvertexsf(u, -1, -n);
1093 glvertexsf(-, -1, -n);
L6} glvertexsf(-u, 1, -5

Elvertexafln, 1, -3

/restore previous mpdslyigy metrix so leaving things as

vou
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77 display
A
77 dess: handles drawing of scene
void display()
€

eleushuatrix();

g1CLear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT); /7 clear screen
and depth buffer

/7 reset mogelvien matrix
int. candselectionCount = 1, imREGCOMTE = 1, sphersCownt

111 wouse

/2168 1DOUBLR(GL MODELVIEW MATRIX, WOCAT);//get for use with glulnarglect,
//E1RSEI0(GL_TRIANGLES); //Fire ray

//glNornal3f (0.0, -1.8, 0.0);

//glvertexad (opisctusarle], ohsctiean(], oiisctNear(2]);

//glvertexad (opisctearie], oniectEari1], ebissieacil);

//glvertexad (opiscticarle] + 0.1, oisctuear(i], apiscinean(2]);

178end0);
717 1wouse

1 assacounter

) //check if al1 matches have been found

OCILECWINER! 1)
exit(e);

3
for (ing. count =
€

5 count < 3; countes)

for (ing, countz =
I

5 countz < 2; countzes)
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77 enable our First texture object

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

glTranslatef((count2 * 1.5), (count * 2), ©); //move by Ky
and z units

//mouse

collision]saherecount] .aasifion.x = (count2 * o - 0.5);
collision[saherecount] .psition.y = (count * @ + 0.25);
collision[saherecount] asifion.z = .53

sphere(acollision[spherecount]);
7/mouse

i (cardelioslcargselectioncount, - 11 == 1 ||
cerdeLipslcardselectioncount - 1] == 3) //Check if the card should be flipped
i

gliotatef(158, o, 1, ©); //Flip card around so the user
can see the other side

3

if (candelias[cardselectioncount. -
needs to be flipped back around

t

2) //check if the card

gliotatef(150, ©, 1, ©); //FLip card back around so the
user can only see the back of the card

| ceedlasiensslectiocons -

‘Elaterialu(GL FRONT, GL_AMETENT, matAmbient);//set backdrop
material properties
‘EAterialfu(GLFRONT, GL_DIFFUSE, matoiffi);
drangex(a, o.o1, 1.5, inagecount, Sandselectioncount,
smerecouy; /1ara beck irch
- 1 - imagsCount;

sardineges[cardselectioncount
ELFQRIRSLAL); //restore previous "currents
position/orientation etc.

sandselectioncount++
5 (imageCount > 3)

magecount. = o
magecount e
spherecounte;

3
3
/1 GlIranslatef(e,0,); //move by xu and z units
//4raBgx(5 -9, 10.6, ©.20);  //drau Floor
lERRNEETIX0);
gIELSh();  //Force drawing

elutsieRauEfers); /7 bring backbuffer, to foreground
J/any errors then display

error codes
Ghequnm errcodes
sonst GLUBVSe “errstning:
if ((exncods = ElGESECTOR0) != GL_NO_ERROR)

«
SCoSECing = RlUECTOrStCINE(SrTceds)s
oCINtE(SARE, "OpENGL error ¢ %S\N", SCCSELINE);
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void reshape (0%, v, 0% 1)
J/reshape
T
//0pencL reshape callback is called when the window is resized
4
e SRUSIBICE(, 0, (GUSIzelv, (LEIZRIM; //ossmsciiy size of view port to
‘eliatrixtiode (GL_PROJECTION); //go into projection mode
glloadldentity(); //reset projection matrix
glupersnective(se.0, (efloab)v / (Ghfleab)h, 1.0, 200.0); //redefine
projection matrix fo match changes in w and h
‘Zliatrixtiode (5L HODELVIEN); //switch back to modeluiey node
glloadldentity(); //reset gpdelvien matrix
ZLULOOKAL(8.0, 2.9, 5.8, 0.0, 2.9, -1.8, 8.8, 1.0, 0.8);// note these match
the initisl valtes

/mouse

//mouse
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void keyboard(unsigned char key, inf %, ik v)
//This function alters the camera angle and K.Y,z position and lets you change the
Selected card
7/ and besh.a ws and a \z formula will be needed in each i’ and 'k’ case.
4
static float WX = 0, W = 2, ¥z = 5, angle = &

suitch (key) {
case 'a’ | 'A': //Make selected card the one to the left of the currently
selected card and if the currently selected card is one of the very left card set
the selected card to the very right in the same row
suitch (cardsslection)
i
case 1
candsslection
breai;
case 4
candsslection
breai;
case 7:
sandsslection
breai;
default:
sandsslection -= 1
breai;

3
break;
case '’ | 'D': //Make selected card the one to the right of the currently
selected card and if the currently selected card is one of the very right card set
the selected card to the very left in the same row
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Suitch (cardselection)

case 3
sandselection
break;

case 6
sandselection
break;

case
sandselection
break;

default:
sandsslection += 1
break;

3
break;
case 'w' | 'W': //Make selected card the one above the currently selected
card and i the currently selected card is one of the very top card set the selected
card to the bottom card it the same column
suitch (cardsslection)
i

case 5

break;

case &
sandselection
break;

case 7
sandselection
break;

default:
sandsslection += 3
break;

3
break;
case 's' | 'S': //Make selected card the one below the currently selected
card and if the currently selected card 1s one of the very bottom card set the
Selected card to the top card in the sane coluan
suitch (cardsslection)
€

case 1

breai;

case 2
sandsslection
breai;

case 3
candsslection
break;

default:
candsslection -= 33
break;

3
break;
ST
1 (ssacaount

2) //check IF user has already flipped 2 cards

or (40, counts = 8; counts < TOTALNUMOFCARDS; count3++) //Loop
through the total nusber of cards

i (cardfligs(counts] == 1) //Check if current card

looking at is flipped





image11.PNG
T
for (ing, counts = o; counts < TOTALNUMOFCARDS;
counta++) //Loop through the total nusber of cards

i (cardelias(counta]
€
if (candimages[counts]

cardInages[counta] && counts 1= counte) //Check if both Flipped cards have the same
inages on then

) ficheck i
current card looking at is flipped

<
J/5et F1ipped cards to being
match cards
sardeliss[counts] = 35
SardEliss[counte] = 33
mRECDCoUnSer+
BEIDHECHATCH 1\
3

3
3

for (inf, count = ©; count < TOTALNUNOFCARDS; count++)

i (candelias[count] == 1)
cargElips(count] = 2;

3

else
€

if (candelias(candsslection - 1] 1= 3) //check if card selected
hasn't already been matched up

€
sardelinslcandselestion - 1] = 1; //set card to array of
cards to be flipped
fliacardcounte+;
3
3
break;
case ‘o’ | Q"
exit(e); //quit gane
break;
case 130 | 0

= 0.1; //Move Camera left
breai;

5 //Move camera right

5 //Move camera foruard

Xz += 0.1 //Move Camera backuards
break;

case tur | Ut
angle -= 10; //Rotate Camera to left
break;

case ‘o' | 0*
angle += 10; //Rotate Camera to right

break;
defaunt!
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break;
3

‘Eliatrixiods (cL_HODELVIER);
elloadidentitv();

canera(yx, vz, angle); //use gluloskak() if you want
eluteestRedisplax();
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void camera(float x, float z, float angle)
€
gliotatef(angle, o, 1, 0); //not the inverse transforms and their sequence
elTranslatef(-x, -2, -2); //uhat happens if you swsp the transform order
//visualize it first then try

t,
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77MOUSE CONTROL
void mouse(int button, igf state, dn% %, 0 ¥)

€
if (st

GLuT_po) {

0t view[T;

77" double magelvisul1s];
double argif16];

£1GEHInSEEErL(GL_VIEWORT, view);
‘£1GaSDouble(GL_PROJECTION WATRIX, 2rod);

0% pealy = view3] - (GLiD)Y - 1
3nf. check = glulproiess(r, feali, -1, Werldl, pred, view, ohisctliear,
obiectiiear + 1, gbiectliear + 2);

RCintE("unaredected near co-quds, are

for (inf 3 = €5 <4 i+4) {
RCIntE("A ", odectiearfil);
¥ anintE("\n");

check = gluunpraiest(c, realy, 1, Werldl, Rred, view, ebisctear,
obiectzar + 1, obiecirar + 2);
‘BCite("unaredected far co-grds. are ");

for (inf 3 = €5 <4 §+4) {
RCInEE(*HF ", omsctEarlil)s
¥ anintE("\n);

//prepare for collision test by making a ray
vectors d(hjectEarie], ebjesteac(i], obisctear(2]);
vectors p(ohiscihearie], ehisctlisarl1l, ebiecilearl2]);

Ray ray1; //this is the ray cast





image15.PNG
rayi.setorigin();  //initialise ray with origin and direction
vector

ray1.setoirection(d - p);
bool hit = 1sERUNdSBIErEIEECSECE(rayL);

i (it == true)
BEIILECIE);

else
RCintE("miss");

eluteestaedisplax();





image16.PNG
char** gl

o RIS &

control();
elutinitarss, asw);
ZlutInihiselowiode(GLUT DOUSLE | GLUTRGB | GLUT_DEPTH);
£lutInituindousize (500, 500);
ZlutInitindourosition(100, 100);
lutcreatanindon(arzdle]);
frecen

‘ElutReshapeEunc(reshape);

elutpisalaveunc(display);
‘elutkeyhoacdruns (keyboard);

/mouse

return o]
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/7 Loadeitnantils

77 dgsc: Returns a pointer to the bitmap image of the bitmap specified

" by Filenane. Also returns the bitmap header information.

1" Mo support for s-bit bitmaps.

unsigned char *LoadeltmRRELLE(char *Filename, BITHMAPINFOMEADER *hiLARAREHEAdr)

€
FILE *filete; /1 the file

pointer
BITWAPFILEMEADER  hitmapEilekcadsr; /7 vitnap file neader
unsigned char 5 7/ vitnap inage data
ant. 7/ image index counter
unsigned char 77 swap variable

/7 open ilenane in "read binary” mode
£L1sBLT = fapen(Filenane, “ra");
5 (flsetr == nuLL)

Feturn NULL;

/1 read the bitnap File header
£read(BOSENARELLGHSAdET, S1FERE(SITHAPFILENEADER), 1, £UISBEC);

// verify that this is a bitmap by checking for the universal bitnap id
i (bAtmapELleHeAdSr.bETVEE 1= BITHAP_ID)
B

felosa(fileste);

return NuLL;

3

// read the bitmap information header
fread(RitBARARTRKEAdEr, SAZEQE(BITHAPINFONEADER), 1, FAAGEER);

// move file pointer to beginning of bitnap data
fsesk(fAIRST, BAtMaREAleKeadsr. DEOEIBILs, SEEK_SET);

// allocate enough memory for the bitmap image data

bitmapinage = (unsigned char*)nalloc(aiinaRinfeksadss->bisizeinage) s

// verify memory allocation
if (1bismepinage)

B
free (bitnaninags);
fclose(filerte);
return NuLL;

3

// read in the bitnap inage data
fread(bitnaoinage, 1, Riisasioiicadsc->bisizainage, FLLERD);

// make sure bitasp image data was read
if (pitmapinags. == MULL)
B

felosa(fileste);

return NuLL;

3

// swap the R and B values to get RGB since the bitmap color format is in 8GR
for (inagelds = 05 imsEeIdK < hiisRRInfokeadsr->bisizelnage; imageldx += 3)
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TEmoRGE - Bitmaninagelimagslix];
bitmapinageimagelox] = bitnaninagelimageldx + 21
, el 2) - S

/7 close the file and return the bitmap image data
felosa(fileste);
return bitneninage;
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77 HEARSBLMARELLE()
7/ desc: takes imsge data and saves it into a 24-bit RGE .BWP file
1" With width X height dinensions

1Nt WriteRLtmARELe (char *filenane, inf width, N he
i

., unsigned char *183ge0a5a)

Fre *fileetr; // File pointer
BITHAPFILENEADER hitmapEAlelisader; // bitnap File header
BITHAPTHFOHEADER bitmapinfokisades; // bitnap info header

ant. Anageldx;  // used for swapping RGB->8GR
unsigned char tenoRGE; 77 used for swapping

11 open file
for writing binary mode
£ilser = apen(Filenane,
¥ Ceitssto)
return o5

// define the bitmap file header
biSmaRElLekeader.bESIZe = SIZeQf (SITHAPFILEHEADER);
bifmapEilekicader.bETvRe = 0xaD42;
bitnapFilencader.bireservedl - 0;
bitmaprilencader bfreserved2 - 0
bitmansiletieader BEOFEBLLS = SIZAQE(STTHAPFILEHEADER) +

SL20f (BITHAPTNFOREADER) ;

// define the bitmap information header
BitBaRInfOHeaer.bISize = SIZ8QE(SITHAPTHFOHEADER)

17 28
bit

bismapinfoteadsr.bicompression = 81 RGB; 170
conpression

bitmapinfotieader.bisizelnage = width * abs(:
(R68 bytes)

* 33// width * height *

idth; "
bitmap width

bitmapinfokeadsr.bitieient
bitmap heigt

neignt; "

1/ switch the inage data from RGE to BGR
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; imageldx < bitmepInfolieader.bisizelmage; imageldy += 3)

$EnRGE = inzecpatalineeeldx];
= ipazshaialimageldx + 215
magebatalineeeidy + 2] = SEMORGS;

3

// write the bitmap ile header
FACALE(ADAMADELLGHRAIES, 1, S1Z8QE(BITHAPFILEHERDER), ELLGRED);

// write the bitmap info header
FACALS(EDAMARINTOHEAIES, 1, SIZRQE(BITHAPINFONERDER), ELLGRED);

/7 write the inage data
furite(iazespaia, 1, bitmeninfoeader.bisizelnsgs, fileEto);

1/ close our file
felosa(fileste);

return 15
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void control()
€
//erint the controls for the gane

RCIALE("(, 3, 5, 9) - Coorespends with the card selection, moving up, left,
down and Tight \n");

BCIOEE("(2) - Flips un-flipped card that is selected, once tuo cards are
selected press (e) again on any selected card to reset the selection \n");

CIOEE("(3) - Quits Game \n");

REMEE("(L, 3, K, 1) - Changes the position of the camera, fouand, left,
backuards and right \n");

BCIOEE(" (U, ©) - Rotates the camera left and right \n");

OCIOEE(" (LeFt Mouse CLick) - Click on which card you want to f1ip WARNING -

THIS WAS ATTENPTED BUT DOESH'T WORK¥\n")3
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77MOUSE_CONTROL
void sphere(vectors g

€

ition, vectors 8yRositian)

intersect - false;
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//MOUSE CONTROL
bool 1s8eundSphereInEersact vy v)
B

Ant. candCeunter. = o

for (ing, count = o; count < 3; counts+)
€
for (in, countz = -1; countz < 2; countze+)
€
//salg collision
RCinte("line point distance squared is: %FAn”,
‘Linepointoistancesad (collision|cardcounter] -EVoosItion)) s

float boundsphereRadies = (BaundsphersBadiss + (countz * 1.5))
* (Roundsehereadius + (count2 * 2));

float yCompare =
L. Linerointoistancesad (collisionl cardcounter] . Evposition);

if (yCompacs. < houndsphereRadius)

¢

sangrliascasacounter) -
s 5
cardcounters+;

3

Peturn false;

3
J/mouse_control
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/71717 Texture Information
BITWAPINFONEADER  bitmapinfeksadst;  // bitmap info header (needs windows. to
define type

unsigned char® bitmanoata; /1 the texture data
static Ghuiat, texqunlie]; /1 array of 2 texture object nanes
111171 1#inc1ude <gl/ghh // standard opent include
1111111 1¥inc1ude <gl/gly > /7 opencL ytilties -

we use glut - it already includes these
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777717 Global
Variables

Flost glopanele = 0;

static nt candsslestion = 1

A0 CardELBS(S] = { 0,0,0,8,0,0,0,0,0 }; //Deterines uhich cards need to be.
Flipped (@ = No Flip, 1 = Flip, 2 = FLip Bock, 3 = Stay Flipped)

0% CardInages(9] = { ,,0,8,0,0,8,0,8 }; //Hold the number corresponding to the
inage for each card

10, £lincardcount, = 0 //umber of cards lipped
6;//Munber of pairs discovered so far

inf. makehcounter

//mouse couTrol
0, winvieu[2]; //contains window view width (2] and heignt [1]
Float aspect = 1.0

float fay = 605

double Ygrldrlis];

double gbiectliear(4];

double ghiectEari4l;

static int theta = o

bool intersect;

float BoundsphereRadins;

vectors position; //point

vectors gypgsition;//point

//MOUSE CONTROL=
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/7%unction prototypes
unsigned char *|gadRifmARELLE(char *Filename, BITWAPINFOHEADER *hiLRRIGEGHEALEC);
e, dnf width, An% height, unsigned char

ok dnis vete);

void display(void);

void spinpiselay(void);

void Granox(float w, float h, float
void reshepe(int v, int n);

void camera(float, float, float);
void control();

//mouse courrol

bool 1580undSpherelnkersact(vay v
//MoUSE CoNTROL=

J11111 Lighting variables
loat anblentlight(] = { 0.2f, 8.2F, 8.2F, 1.of };  // ambient light
float Giffuselight(] = { e.5F, 8.3, 6.5F, 1.of };  // diffuse light
loat speculariightl] = { 1.F, 1.6%, 1.6%, 1.6 }; //Specular Lignt

loat Lighteositionl] = { 10.0F, 100,67, 10.0F, 0.6 };// the light position

111111 waterial variables
loat matambientl] = { 0.3f, 0.5F, 0.3¢, 1.7 };
loat MAIDLEEL] = { 0.25F, 0.25%, 8.25F, 1.6F };
float matambienti(] = { 0.83F, 8.5¢, 8.5, 1.of };
Float matpiffil] - { 0.525F, 0.25F, 0.25¢, 1.ef };
float matambienta(] = { 0.83f, 8.0f, 6.0f, 1.0f };
Float matpiffa[] = { 0.525F, 8.2, 0.2, 1.0 };
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(w, a, s, d) - Cooresponds with the card selection, moving up, left, down and right

(e) - Flips un-flipped card that is selected, once tuo cards are selected press (e) again on any selected card to reset
the selection

(q) - Quits Game

(i, 3, k, 1) - Changes the position of the camera, foward, left, backwards and right
(u, 0) - Rotates the camera left and right

(Left Mouse Click) - Click on which card you want to flip ¥WARNING - THIS WAS ATTEMPTED BUT DOESN'T WORKH
OpenGL error : invalid enumerant
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void IpiE()
/7 witislize

e S ——

7/ desg: initializes OpeneL

//mouse

; vorldt[a]
0; korldI[s]

vorld1[s]
korldT[o]

vorldi[2] - 0; uorldi[e] - 0; herldT[10]
uorldi[z] - 0; erldi(7] = o; herldT(11]
Tivouse

controL

glclearcolon(0.0f, 1.0f, 0.7F, 0.0f);
white
glEnable(GL_DEPTH_TEST);
removal
‘glEnable(GL_CULL_FACE);
calculate inside of poly's
glFrontFace(L_cai);
polygons are out

/7%++** lighting
glEnable(L_SH0OTH);
£lEnable(GL_LIGHTING);

lighting

/7 Setup the materials for LIGHTO
Eltiaterialfy(GL_FRONT, GL_AMBIENT, matAmbient);
gltiaterialfu(GL_FRONT, GL_DIFFUSE, matDiff);

// Now setup LIGHTG
glLightfy(GL_LIGHTe, GL_AVMBIENT, ambientlight);
element
glLightfy(GL_LIGHT®, GL DIFFUSE, diffuselight);
g1Lightfy(GL_LIGHTe, GL_POSITION, LightPosition)
the world

// Enable the light
glEnable(GL_LIGHTe);
‘glEnable(GL_TEXTURE_2D);

//0pen txt File containing images to be used
FILE *ptr = fopen("ImageToBeLoaded.txt”, "r");

05 iorldT[12]
03 tiorldT(13]
3 borldi[1]
; berldi[as] - 1;

o
o;
o

/1 clears colour buffer to tg

// hidden surface
/7 do not

/1 counter clock-wise

/1 enable

// setup the ambient

// the diffuse element
/1 place the light in

// enable 20 texturing
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int. EextnumCount = 0;
Char buffer[32];

glGenTextures(TOTALNUMOFCARDS + 1, texnum); // generate 10
texture objects

do

fscanf(ptr, "%s", buffer);

D ——————————
// 1oad our bitmap File
bitmapData = LoadBitmapFile(buffer, SbitmapInfoeader);

glBindTexture(GL TEXTURE_20, texnum[textnumCount]);  // enable our
first texture object

glTexParaneteri(GL_TEXTURE 2D, GL_TEXTURE_MAG_FILTER, GL_NEAREST);
£lTexParansteri (GL_TEXTURE 2D, GL_TEXTURE_MIN_FILTER, GL_NEAREST);

// generate the texture image
glTexInage2D(GL_TEXTURE_2D, 0, GL_RGB, bitmapInfoHeader.biwidth,
bitmapInforleader bitleight, 0, GL_RGB, GL_UNSIGNED_BVTE,
bitmapData);

I/ Texturesss st s ss s s A s s s S S S R RS S0
textnunCount++;
} while (1feof(ptr)); //Run loop until the end of the file has been reached

felose(ptr);
BEr - MWL
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void drauox(flost w, flost h, Float 1, int imageCount, int cardselectionCount, Int
sphereCount)
7/drauex.

s —

//This function first translates a further x,y,z units then draws a box of
//width w, height h, length 1

//g1Rushiatrix();
//glTranslatef (collision[sphereCount] -BVposition.x.

collision[sphereCount] -BYposition.y, collision[sphereCount].BVposition.z);
//glutviresphere (BoundsphereRadius, 18, 18);

//g1Ropiatrix();

10 //save nedelvien
Wew/2.0;h=h/2.8; 1=1726; //adjust values so centre is in middle
of box

i (cardselectionCount
card currently selected

€
ElBindTexture(GL_TEXTURE 2D, texnum[5]);  // enable our second
texture object
ElBegin(GL_QUADS);  // top Face
E1TexCoordaf (0.6f, 0.0f); glVertex3f(u, 1, h);

cardselection) //Check if card being drawn is the





