Aoknoeic 30U HABRMATOC:
3D Shapes

Kwdikac npoypapparog #4.1
AkoAouBei 0 kwdikag Tou npoypdauuatog 3D Shapes

#include <windows.h> // for MS Windows
#include <GL/glut.h> // GLUT, include glu.h and gl.h

/* Global variables */
char title[] = "3D Shapes";

/* Initialize OpenGL Graphics */

void initGL() {
glClearColor(0.0f, 0.0f, 0.0f, 1.0f); // Set background color to black and opaque
glClearDepth(1.0f); // Set background depth to farthest
glEnable(GL_DEPTH_TEST); // Enable depth testing for z-culling
glDepthFunc(GL_LEQUAL); // Set the type of depth-test
glShadeModel(GL_SMOOTH); // Enable smooth shading

glHint(GL_PERSPECTIVE_CORRECTION_HINT, GL_NICEST); // Nice perspective corrections

b

/* Handler for window-repaint event. Called back when the window first appears and

whenever the window needs to be re-painted. */
void display() {

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT); // Clear color and depth buffers

glMatrixMode(GL_MODELVIEW); // To operate on model-view matrix

// Render a color-cube consisting of 6 quads with different colors
glLoadldentity(); // Reset the model-view matrix
glTranslatef(1.5f, 0.0f, -7.0f); // Move right and into the screen

glBegin(GL_QUADS); // Begin drawing the color cube with 6 quads
// Top face (y = 1.0f)
// Define vertices in counter-clockwise (CCW) order with normal pointing out
glColor3f(0.0f, 1.0f, 0.0f); // Green
glVertex3f( 1.0f, 1.0f, -1.0f);
glVertex3f(-1.0f, 1.0f, -1.0f);
glVertex3f(-1.0f, 1.0f, 1.0f);
glVertex3f( 1.0f, 1.0f, 1.0f);

// Bottom face (y = -1.0f)
glColor3f(1.0f, 0.5f, 0.0f); // Orange
glVertex3f( 1.0f, -1.0f, 1.0f);
glVertex3f(-1.0f, -1.0f, 1.0f);
glVertex3f(-1.0f, -1.0f, -1.0f);
glVertex3f( 1.0f, -1.0f, -1.0f);

// Front face (z = 1.0f)
glColor3f(1.0f, 0.0f, 0.0f); // Red
glVertex3f( 1.0f, 1.0f, 1.0f);
glVertex3f(-1.0f, 1.0f, 1.0f);
glVertex3f(-1.0f, -1.0f, 1.0f);
glVertex3f( 1.0f, -1.0f, 1.0f);

// Back face (z = -1.0f)
glColor3f(1.0f, 1.0f, 0.0f); // Yellow
glVertex3f( 1.0f, -1.0f, -1.0f);
glVertex3f(-1.0f, -1.0f, -1.0f);
glVertex3f(-1.0f, 1.0f, -1.0f);



glVertex3f( 1.0f, 1.0f, -1.0f);

// Left face (x = -1.0f)
glColor3f(0.0f, 0.0f, 1.0f); // Blue
glVertex3f(-1.0f, 1.0f, 1.0f);
glVertex3f(-1.0f, 1.0f, -1.0f);
glVertex3f(-1.0f, -1.0f, -1.0f);
glVertex3f(-1.0f, -1.0f, 1.0f);

// Right face (x = 1.0f)
glColor3f(1.0f, 0.0f, 1.0f); // Magenta
glVertex3f(1.0f, 1.0f, -1.0f);
glVertex3f(1.0f, 1.0f, 1.0f);
glVertex3f(1.0f, -1.0f, 1.0f);
glVertex3f(1.0f, -1.0f, -1.0f);

glEnd(); // End of drawing color-cube

// Render a pyramid consists of 4 triangles
glLoadlIdentity(); // Reset the model-view matrix
glTranslatef(-1.5f, 0.0f, -6.0f); // Move left and into the screen

glBegin(GL_TRIANGLES); // Begin drawing the pyramid with 4 triangles
// Front
glColor3f(1.0f, 0.0f, 0.0f); // Red
glVertex3f( 0.0f, 1.0f, 0.0f);
glColor3f(0.0f, 1.0f, 0.0f); // Green
glVertex3f(-1.0f, -1.0f, 1.0f);
glColor3f(0.0f, 0.0f, 1.0f); // Blue
glVertex3f(1.0f, -1.0f, 1.0f);

// Right

glColor3f(1.0f, 0.0f, 0.0f); // Red
glVertex3f(0.0f, 1.0f, 0.0f);
glColor3f(0.0f, 0.0f, 1.0f); // Blue
glVertex3f(1.0f, -1.0f, 1.0f);
glColor3f(0.0f, 1.0f, 0.0f); // Green
glVertex3f(1.0f, -1.0f, -1.0f);

// Back

glColor3f(1.0f, 0.0f, 0.0f); // Red
glVertex3f(0.0f, 1.0f, 0.0f);
glColor3f(0.0f, 1.0f, 0.0f); // Green
glVertex3f(1.0f, -1.0f, -1.0f);
glColor3f(0.0f, 0.0f, 1.0f);  // Blue
glVertex3f(-1.0f, -1.0f, -1.0f);

// Left
glColor3f(1.0f,0.0f,0.0f); // Red
glVertex3f( 0.0f, 1.0f, 0.0f);
glColor3f(0.0f,0.0f,1.0f); // Blue
glVertex3f(-1.0f,-1.0f,-1.0f);
glColor3f(0.0f,1.0f,0.0f); // Green
glVertex3f(-1.0f,-1.0f, 1.0f);

glEnd(); // Done drawing the pyramid

glutSwapBuffers(); // Swap the front and back frame buffers (double buffering)
b

/* Handler for window re-size event. Called back when the window first appears and whenever the
window is re-sized with its new width and height */
void reshape(GLsizei width, GLsizei height) { // GLsizei for non-negative integer

// Compute aspect ratio of the new window

if (height == 0) height = 1; // To prevent divide by 0

GLfloat aspect = (GLfloat)width / (GLfloat)height;

// Set the viewport to cover the new window
glViewport(0, 0, width, height);

// Set the aspect ratio of the clipping volume to match the viewport
glMatrixMode(GL_PROJECTION); // To operate on the Projection matrix
glLoadldentity(); // Reset



// Enable perspective projection with fovy, aspect, zNear and zFar
gluPerspective(45.0f, aspect, 0.1f, 100.0f);
b

/* Main function: GLUT runs as a console application starting at main() */

int main(int argc, char** argv) {
glutlnit(&argc, argv); // Initialize GLUT
glutlnitDisplayMode(GLUT_DOUBLE); // Enable double buffered mode
glutlnitWindowSize(640, 480); // Set the window's initial width & height
glutInitWindowPosition(50, 50); // Position the window's initial top-left corner

glutCreateWindow(title); // Create window with the given title
glutDisplayFunc(display); // Register callback handler for window re-paint event
glutReshapeFunc(reshape); // Register callback handler for window re-size event
initGL(); // Our own OpenGL initialization
glutMainLoop(); // Enter the infinite event-processing loop
return 0;

}

Karavonon npoypaupuaroc #4.2

>Tnv evTtoAn glutDisplayFunc(display)

1. Moo €ival To oupBav (event) nou nupodoTei TNV glutDisplayFunc();

2. 3£ NOIEC NEPINTWOEIG ENpavileTal To napandvw cupBav;

3. Moia gival n ouhnepipopd TNG unxavng (unoocUoTnua ypa@ikwyv) KAbe popa
nou ekONAWVETAl To cUUPBAV;

KaTtavonon npoypaupparog #4.3

Ti kavouv ol gvtoAéc glClearColor(0.0f, 0.0f, 0.0f, 1.0f), glClearDepth(1.0f) kai
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);  AvagepBsiTe
avaAuTIkd TOOO OTIG EVTOAEG OO0 Kal OTIC NAapapETPOUG.

KaTtavonon npoypaupparog #4.4

TiI kavouv ol evToAéc glEnable(GL_DEPTH_TEST) kai glDepthFunc(GL_LEQUAL);
MNati TIc Xpeialetal n evroAn glClear(GL_DEPTH_BUFFER_BIT) - neplypdyTe ME
AenToUEpPEIQ.

Karavonon npoypaupparocg #4.5
MeplypawTe 600 To dUVATO MANPECTEPA NWG avanapiorartal €va 3D ypa@iko oTnv
000ovn. XpnolyonolsioTe

e TO OxNnua (ayvonore Ta enineda Lighting kar Scan Conversion).
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Molec eVTOAEC TOU NPOYpPANNATOC UAoMoloUV TOUG ENOUEVOUC HETAOXNMATIONOUG (ol
onoiol @uUaIKa avTigTolxiCovTal 0TA €nineda TWV NAPANAvw oXNUATwyv).

¢ MODEL To WORLD peTaoxnuaTioyo
e WORLD to VIEW peTaoxnuaTiono
VIEW to PROJECTION peTaoXnuaTiono

Karavonon npoypaupparog #4.6

Mola €idn Projection yvwpileTe; Avalntrnote oto WEB oxrjuata nou BonBouv otnv
kaTtavonor| Toug.

3£ nola NEPINTWON KAl JE MOIEG EVTOAEG XpnaolJonoloUpe To KaBe €idog Projection;

Karavonon npoypapggparog #4.7
KavTe TIC anapaitnTeG NpoypapaTIOTIKEG ENEPPBACEIC OTO NPOYPANHA WOTE
1. To XpWHa QOVTOU va Yivel AeUKO
2. ol diaoTdoelg Tou Nnapabupou va Peyalwoouv (ENIAEETE €0€iG TO HEYEDOC)
3. o TiTAoG Tou napaBupou va yivel " EEAMHNO”
4. n nupapida va PeTakivnOei eEAappws nio apioTepd Kai o KUPBOG EAapp® nio
oe&ia
ol €0peC TNG nupapidag va eivalr JovoxpwHeG kal Tou KUBou gradient
(HETAEU XpWHATWV TNG €NIAOYNG 0AC)
6. n nupapida va nepioTpeperal (ouvdudoTe Pe To nponyoUPevo paénua -
animation)
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