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Pepocinepn pengepoBama. [IpukasuBame Tekcra y mogesy. CtraTU4YHUA
/ieo MoJeJia.

Onuc npo6emMa
HanpaBuTK nojeaHOCTaB/bEHY CUMYALLNjY IeTEHA AaBUOHOM:

1. HanpaBuTK OKBMP Ha eKpaHy Koju he NpeacTaB/baTh usrnes KabuHe aBMoHa Kao Ha civum 1.

Cnuka 1. KabrHa aBMOHa

Tabna kabuHe Tpeba ga cagpu:

e  TpeHyTHy NO3uLMjy aBMOHA NpeACcTaB/beHY KOOPANHATaAMA.

e bBp3nHOMep ca YeTUpM NpaBoyraoHuKa rae he 6poj LpBEHNX NPaBOYraoHWKa NpeACcTaB/baTu
TpeHyTHy 6p3nHY aBMOHA (ocTanu cy UpHK). NMoBehaBake U cMatbMBakbe 6pP3nHe ce BpLUK
npUTUCKOM Ha cnosa U n J Ha TacTaTypwm.

o KoopAuHaTHM CUCTEM KOjM NOKa3yje TPEHYTHY OpUjeHTaumMjy aBMOHa.

e Komnac.

2. HaupTaTu jeaaH KBagap y npocTtopy.

Peliewme
Pepocnep peHpepoBatba.

da 6u ce peannsoBao AobujeHU 3aAaTaK NOTPEOHO je HayuuTu Kako ce geduHuwe peaocnep,
ncupTaBakba, TaKo Aa ce M3berHe yTvuaj napameTapa Kamepe M Npojekumje Ha 4eo MoAena HaupTaH
y KoopgmMHaTaMa eKkpaHa.

Kako 6u ce nsberao Taj yTmuaj Ha HEKM objeKaT, NoTpebHo je Aa ce Kamepa M NPojeKuunja nocTase Tek
HaKOH peHaepoBarba gator objekta. To ce nocTuxe Tako wTo ce GL.MODELVIEW n GL_PROJECTION
nocTaBe Ha jeAUHUYHE MaTpuLe, a NOTOM Ce UBPLM peHaepoBare objekaTa. TeK HAKOH Tora ce
M3BpLUaBa MOCTaB/batbe KaMepe U AeduHUCArbE MPOjeKuMje Kao U peHAepoBake OCTanor Aena
mozena.

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity ()
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glMatrixMode (GL PROJECTION) ;
glLoadIdentity () ;

drawPlanePanel () ;
drawKompas () ;
DrawStrelice () ;

RenderString(-0.8, -0.7, GLUT BITMAP TIMES ROMAN 24, 1.0, 0.0, 0.0);

drawMeracBrzine () ;
drawCoordinates () ;
gluPerspective (alpha, ratio, 0.1f, 20.0f);

gluLookAt (CameraPosition.m x,CameraPosition.m y,CameraPosition.m z,
LookAt vector.m x,LookAt vector.m y,LookAt vector.m z,

LookUp vector.m x,LookUp vector.m y,LookUp vector.m z);

drawWiredFrameCube () ;
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’

Jow je ocTano Ha HeKu 4eNoBM MoAena yBek Bye UCLpTaHN Ha eKpaHy ucnpes octaTka mogena. Y3

nomoh GL_DEPTH_TEST-a, OpenGL opgnydyje wta he 6MTM MCPUPTAaHO HA €KpaHy, a WTa He y

3aBMCHOCT 0J, NogaTaka O MO/IoXajy Tayaka y OA4HOCY Ha Kamepy. Tv nogauu ce u4yBajy y

GL_DEPTH_BUFFER-y. Ja 61 ce BpwWIO NpuKasMBake MOJENa Ha EeKpaHy Yy 3aBUCHOCTU O

penocnena HaBohera objekaTa, a He o4 peasHe NocTaBKe mMogena (cammx KoopauHata objekara),

notpebHo je oHemoryhuTn nsspliasarbe GL_DEPTH_TEST-a Hapeab6om g/Disable(GL_DEPTH_

TEST).Y

3a4aTKy je notpebHo aa ce KabuHa Hahe ucnpen octanor gena mogena. To ce pellaBa Tako LWTO ce

NpBO CBM OCTaNM AeN0BU MoAeNa peHaepyjy ca omoryheHnum atpubytom GL_DEPTH_TEST, a Tek oHAa

KabuHa ca oHemoryheHum aTpnbytom GL_DEPTH_TEST. HaBoaehu aenose KabuHe 3a peHaepoBae

MOpa Aa Ce BOAM padyHa o pegocaeay jep caga OpenGL He Boay padyHa O TOMe LWTa je ucnpeg, yera.

glClear (GL COLOR BUFFER BIT | GL DEPTH BUFFER BIT); // Clear color and

depth buffers

glMatrixMode (GL MODELVIEW) ;
glLoadIdentity ()
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity ()

gluPerspective (alpha, ratio, 0.1f, 20.0f);

gluLookAt (CameraPosition.m x,CameraPosition.m y,CameraPosition.m z,
LookAt vector.m x,LookAt vector.m y,LookAt vector.m z,
LookUp vector.m x,LookUp vector.m y,LookUp vector.m z);

drawWiredFrameCube () ;

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity ()
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;

glDisable (GL DEPTH TEST) ;

drawPlanePanel () ;
drawKompas () ;
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DrawStrelice () ;

RenderString(-0.8, -0.7, GLUT BITMAP TIMES ROMAN 24, 1.0, 0.0, 0.0);

drawMeracBrzine () ;
)

I

drawCoordinates (
glEnable (GL DEPTH TEST) ;
glutSwapBuffers(); // Swap the front and back frame buffers (double

buffering)
}

LpTarbe KapaKkTtepa no ekpaHy y OpenGL —y.
[a 6u ce oapeheHn H13 KapaKTepa UCMNCA0 Ha eKpaHy NOTpebHO je No3BaTh TpU MeToae:

e glColor3f(0.0, 0.0, 1.0) — NocTaB/bake 60ja cnos.a.

o glRasterPos2f(double x, double y) — MocTaB/bare No3nLMje Ha EKpaHy y NMUKCENMMA Ha KOjoj
he ce M3BPLWINTU NUCaHbE.

o glutBitmapString(GLUT_BITMAP_TIMES_ROMAN_10, (const unsigned char *)toWrite) —
Mcnncnsatbe 3agaTor HU3a KapakTepa toWrite GoHTOM Koju ce 3aZaje Kao NpBu napameTap.

glColor3f(0.0, 0.0, 1.0);

glRasterPos2f (0.665, -0.525);
glutBitmapString (GLUT BITMAP TIMES ROMAN 10, (const unsigned char *)"N");
glColor3f (1.0, 0.0, 0.0);

glRasterPos2f (0.665, -0.99);

glutBitmapString (GLUT BITMAP TIMES ROMAN 10, (const unsigned char *)"S");
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KoMiuieTHO pelneme 3aaaTKa

2018/19

#include <GL/glut.h>
#include <math.h>
#include <sstream>
#include <iomanip>
#include "vector4d.h"
#include "matrix4x4.h"
#include <vector>
#include <GL/freeglut.h>

using namespace std;
char title[] = "Plane";

#define MOVING CONST 0.1
#define ROTATION CONST 3.14/180.0

Vector3D CameraPosition (0.0, 0.0, 5.0);
#define LOOK MOVEMENT_ CONST 0.1
Vector3D LookAt vector(0.0,0.0,0.0);
Vector3D LookUp_ vector(0.0,1.0,0.0);

vector<Vector3D> cube;
vector<Vector3D> coordinateSystem;

vector<Vector3D> planePanel;
double alpha = 90;

double visina = 480;
double ratio = 16.0/9.0;

vector<Vector3D> kompasOsnova;
vector<Vector3D> kompasStrelica;
vector< vector<Vector3D> > meracBrzine;

double r kompas = 1.0;
double r kompas real = 5.0;
int circle points_kompas = 50;

int speedIndicator = 0;
double streliceRotate = 0.0;
double rotationUpDown = 0.0;

void Transform(vector<Vector3D> &a, Matrix4x4 &T)

{
for(int 1 = 0; i < (int)a.size(); i++)
ali] = T.Transform(al[i]);

void createCoordinates ()

{

coordinateSystem.resize (4);

coordinateSystem[0] = Vector3D(0.0, 0.0, 0.0);
coordinateSystem[1l] = Vector3D::AxisX;
coordinateSystem([2] = Vector3D::AxisY;
coordinateSystem[3] = Vector3D::AxisZ;
coordinateSystem([1l] *= 0.2;
coordinateSystem([2] *= 0.2;
coordinateSystem([3] *= 0.2;

Matrix4x4 MT;
MT.loadTranslate (0, -0.75, 0.0);
Transform(coordinateSystem, MT) ;
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void drawCoordinates|()

{

glLineWidth

(2.0);

glBegin (GL_LINES) ;

// X axis

glColor3f(1.0£, 0.0£, 0.0f) //

Red
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glvertex3d(coordinateSystem[0] .m x, coordinateSystem[0].m y, coordinateSystem[0].m z);
glvertex3d(coordinateSystem[1l].m x, coordinateSystem[l].m y, coordinateSystem([l].m z);
// Y axis

glColor3f(0.0f, 1.0f, 0.0f); // Green

glvertex3d(coordinateSystem[0] .m x, coordinateSystem[0].m y, coordinateSystem[0].m z);
glVertex3d(coordinateSystem[2].m x, coordinateSystem[2].m y, coordinateSystem[2].m z);
// Z axis

glColor3f(0.0f, 0.0f, 1.0f); // Blue

glvVertex3d(coordinateSystem[0] .m x, coordinateSystem[0].m y, coordinateSystem[0].m z);
glVertex3d(coordinateSystem[3].m x, coordinateSystem[3].m y, coordinateSystem[3].m z);

glEnd() ;

void createMeracBrzine ()
{
int i;
meracBrzine.resize (5);
for(i = 0; 1 < 2; i++)
meracBrzine[i] .resize (4);

Vector3D(-0.05,
= Vector3D( 0.05,
Vector3D( 0.05,
= Vector3D(-0.05,

-0.01,
-0.01,
0.01,
0.01,

.0);
.0);
.0);
.0);

meracBrzine
meracBrzine

meracBrzine
meracBrzine

Matrix4x4 MT;
MT.loadTranslate (0.0,
i < 5; i++)

0.025, 0.0);
for(i = 1;
{

meracBrzine[i-1];
MT) ;

meracBrzine[i] =
Transform(meracBrzine[i],

MT.loadTranslate (-0.4,
i < 5; i++)
Transform(meracBrzine[i],

-0.8, 0.0);
for(i = 0;

MT) ;

void drawMeracBrzine ()
{
glBegin (GL_QUADS) ;
for(int i = 0; 1 < 5; i++)
{
if (i < speedIndicator)
glColor3d(1.0,0.0,0.0);
else
glColor3d(0.0,0.0,0.
glVertex3f (
glVertex3f (
glVertex3f (
glVertex3f (

meracBrzine meracBrzine meracBrzine

meracBrzine meracBrzine meracBrzine

meracBrzine meracBrzine meracBrzine

meracBrzine meracBrzine meracBrzine

}
glEnd () ;
}
void RenderString(float x,

{

float y, void *font, double r, double g, double b)
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glColor3f(r, g, b);
glRasterPos2f (x, y);

char s[100];

sprintf (s, "x = %.21f\ny = %.21f\nz = %.21f", CameraPosition.m x, CameraPosition.m vy,
CameraPosition.m z);

glutBitmapString (font, (const unsigned char *)s);

void Translate (vector<Vector3D> &a, double tx, double ty, double tz)
{
for(int 1 = 0; i < (int)a.size(); i++)
al[i].Translate(tx,ty,tz);

void createCubeCoordinates (double a)

{
double half a = a * 0.5;

cube.resize (8);

cube[0] = (Vector3D(-half a, -half a, half a));
cube[l] = (Vector3D( half a, -half a, half a));
cube[2] = (Vector3D( half a, -half a, -half a));
cube[3] = (Vector3D(-half a, -half a, -half a));
cube[4] = (Vector3D(-half a, half a, half a));
cube[5] = (Vector3D( half a, half a, half a));
cube[6] = (Vector3D( half a, half a, -half a));
cube[7] = (Vector3D(-half a, half a, -half a));

Matrix4x4 MT, MT1, MT2, MT3;
MT.identity () ;
MT1.identity();
MT2.identity () ;
MT3.identity ()
MT1.loadScale(1.0,2.0,0.5);

MT = MT3*MT2*MT1;
Transform(cube, MT);

void drawCube ()
{
glBegin (GL_QUADS) ;
// bottom

glvertex3f( cube[0].m x, cube[0].m y, cube[0].m z);
glVertex3f( cube[3].m x, cube[3].m y, cube[3].m_z);
glvertex3f( cube[2].m x, cube[2].m y, cube[2].m z);
glVertex3f( cube[l].m x, cube[l].m y, cube[l].m z);
// far
glVertex3f( cube[7].m _x, cube[7].m_y, cube[7].m_z);
glvertex3f( cube[6].m x, cube[6].m y, cube[6].m z);
glVertex3f( cube[2].m x, cube[2].m y, cube[2].m z);
glvertex3f( cube[3].m x, cube[3].m y, cube[3].m z);
// left
glVertex3f( cube[7].m x, cube[7].m y, cube[7].m z);
glVertex3f( cube[3].m x, cube[3].m y, cube[3].m z);
glvertex3f( cube[0].m x, cube[0].m y, cube[0].m z);
glVertex3f( cube[4].m x, cube[4].m y, cube[4].m z);
// right
glVertex3f ( cube[5].m_x, cube[5].m_y, cube[5].m_z);
glvertex3f( cube[l].m x, cube[l].m y, cube[l].m z);
glVertex3f( cube[2].m x, cube[2].m y, cube[2].m z);
glvertex3f( cube[6].m x, cube[6].m y, cube[6].m z);
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// top
glvertex3f( cube[5].m x, cube[5].m y, cube[5].m z);
glvertex3f( cube[6].m x, cube[6].m y, cube[6].m z);
glvertex3f( cube[7].m x, cube[7].m y, cube[7].m z);
glvertex3f( cube[4].m x, cube[4].m y, cube[4].m z);
// near
glvertex3f( cube[5].m x, cube[5].m y, cube[5].m z);
glvertex3f( cube[4].m x, cube[4].m y, cube[4].m z);
glvertex3f( cube[0].m x, cube[0].m y, cube[0].m z);
glvertex3f( cube[l].m x, cube[l].m y, cube[l].m z);

glEnd () ;

void drawWiredFrameCube ()

{

glPolygonMode (GL_FRONT AND BACK, GL FILL);
glEnable (GL_POLYGON OFFSET FILL);
glPolygonOffset(1.0,1.0);
glColor3f(0.0, 0.5, 0.0);
drawCube () ;
glDisable (GL POLYGON OFFSET FILL);

glPolygonMode (GL FRONT AND BACK, GL_LINE);
glColor3£f(1.0, 0.0, 0.0);
drawCube () ;

void createPlanePanel ()

{

planePanel.resize (12);

double ymax = 1;
1;

double xmax

double side = 20; //%
double bootom = 50; //%

planePanel[0] = Vector3D(-xmax, -ymax, 0.0);

planePanel[1l] = Vector3D(xmax, -ymax, 0.0);

planePanel[2] = Vector3D(xmax, ymax, 0.0);

planePanel[3] = Vector3D(-xmax, ymax, 0.0);

planePanel[4] = Vector3D(-xmax + xmax*side/100, -ymax + ymax*bootom/100, 0.0);
planePanel [5] = Vector3D(xmax - xmax*side/100, -ymax + ymax*bootom/100, 0.0);
planePanel [6] = Vector3D(xmax - xmax*side/100, ymax - ymax*side/100, 0.0);
planePanel[7] = Vector3D(-xmax + xmax*side/100, ymax - ymax*side/100, 0.0);

void drawPlanePanel ()

{

glPolygonMode (GL FRONT, GL FILL);
glBegin (GL_QUADS) ;
glColor3f(0.80£f, 0.80f, 0.80f);

glvertex3f ( planePanel[0].m x, planePanel[0].m y, planePanel[0].m z);
glVertex3f( planePanel[l].m x, planePanel[l].m y, planePanel[l].m z);
glVertex3f ( planePanel[5].m x, planePanel[5].m y, planePanel[5].m z);
glvertex3f ( planePanel[4].m x, planePanel[4].m y, planePanel[4].m z);
glColor3£(0.98f, 0.98f, 0.98f);

glVertex3f( planePanel[l].m x, planePanel[l].m y, planePanel[l].m z);
glvertex3f ( planePanel[2].m x, planePanel[2].m y, planePanel[2].m z);
glvertex3f ( planePanel[6].m x, planePanel[6].m y, planePanel[6].m z);
glVertex3f ( planePanel[5].m x, planePanel[5].m y, planePanel[5].m z);
glVertex3f( planePanel[7].m x, planePanel[7].m y, planePanel[7].m z);
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glvertex3f( planePanel[6].m x, planePanel[6].m y, planePanel[6].m z);
glvertex3f ( planePanel[2].m x, planePanel[2].m y, planePanel[2].m z);
glvertex3f( planePanel[3].m x, planePanel[3].m y, planePanel[3].m z);

glvertex3f ( planePanel[0].m x, planePanel[0].m y, planePanel[0].m z);
glvertex3f ( planePanel[4].m x, planePanel[4].m y, planePanel[4].m z);
glvertex3f ( planePanel[7].m x, planePanel[7].m y, planePanel[7].m z);
glvertex3f ( planePanel[3].m x, planePanel[3].m y, planePanel[3].m z);
glEnd () ;
}
void createKompas ()
{
kompasOsnova.resize (circle points kompas) ;
r kompas = 0.12;
for (int i = 0; i < circle points kompas; i++)
{
double angle = 2*PI*i/circle points kompas;
kompasOsnova[i] = Vector3D(r_ kompas*cos (angle), r kompas*sin(angle) *ratio,

Matrix4x4 MT;
MT.loadTranslate(0.67, -0.74, 0.0);
Transform (kompasOsnova, MT);

void createStrelice (double phi)

{

kompasStrelica.resize(5);
r kompas = 0.12;
kompasStrelica[0] = Vector3D(0.0, r kompas, 0.0);

kompasStrelica[l] = Vector3D(-r_kompas*0.3, 0.0, 0.0);
kompasStrelical[2] = Vector3D(r_ kompas*0.3, 0.0, 0.0);
kompasStrelica[3] = Vector3D(0.0, -r kompas, 0.0);
kompasStrelica[4] = Vector3D(0.0, 0.0, 0.0);

Matrix4x4 MR;
MR.loadRotateZ (-phi) ;
Transform (kompasStrelica,MR) ;

void DrawStrelice ()

{

createStrelice (streliceRotate);

kompasStrelical[0].m y *= ratio;
kompasStrelical[l].m y *= ratio;
kompasStrelical[2].m y *= ratio;
kompasStrelica[3].m y *= ratio;

Matrix4x4 MT;
MT.loadTranslate(0.67, -0.74, 0.0);
Transform (kompasStrelica, MT);

glPolygonMode (GL FRONT, GL FILL);

glColor3f (0.0, 0.0, 1.0);
glBegin (GL_POLYGON) ;

0.

glvertex3f ( kompasStrelica[0].m x, kompasStrelica[0].m y, kompasStrelical[O].
glvertex3f ( kompasStrelica[l].m x, kompasStrelica[l].m y, kompasStrelical[l].
glVertex3f ( kompasStrelica[2].m x, kompasStrelica[2].m_ y, kompasStrelica[2].

glEnd () ;
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glColor3f (1.0, 0.0, 0.0);

glBegin (GL_POLYGON) ;
glvertex3f ( kompasStrelica[l].m x, kompasStrelica[l].m y, kompasStrelica[l].m
glVertex3f ( kompasStrelica[3].m x, kompasStrelica[3].m y, kompasStrelica[3].m z
glVertex3f ( kompasStrelica[2].m x, kompasStrelica[2].m_ y, kompasStrelica[2].m

glEnd () ;

void drawKompas ()

{
glPolygonMode (GL FRONT, GL FILL);

glColor3f (0.0, 0.0, 0.0);
glBegin (GL_POLYGON) ;
for (unsigned int i = 0; i < kompasOsnova.size(); i++)
glVertex3f ( kompasOsnova[i].m x, kompasOsnova[i].m y, kompasOsnoval[i].m z);
glEnd () ;

glColor3f(0.0, 0.0, 1.0);

glRasterPos2f (0.665, -0.525);
glutBitmapString (GLUT BITMAP TIMES ROMAN 10, (const unsigned char *)"N");
glColor3f (1.0, 0.0, 0.0);

glRasterPos2f (0.665, -0.99);

glutBitmapString (GLUT BITMAP TIMES ROMAN 10, (const unsigned char *)"s");

void display ()
{
glClear (GL_COLOR BUFFER BIT | GL DEPTH BUFFER BIT); // Clear color and depth buffers

glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity () ;
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity () ;

gluPerspective (alpha, ratio, 0.1f, 20.0f);

gluLookAt (CameraPosition.m x,CameraPosition.m y,CameraPosition.m z,
LookAt vector.m x,LookAt vector.m_ y,LookAt vector.m z,
LookUp vector.m x,LookUp vector.m y,LookUp vector.m z);

drawWiredFrameCube () ;

glMatrixMode (GL _MODELVIEW) ;
glLoadIdentity () ;
glMatrixMode (GL PROJECTION) ;
glLoadIdentity () ;

glDisable (GL_DEPTH TEST) ;

drawPlanePanel () ;

drawKompas () ;

DrawStrelice () ;

RenderString (-0.8, -0.7, GLUT BITMAP TIMES ROMAN 24, 1.0, 0.0, 0.0);
drawMeracBrzine () ;

drawCoordinates ()

glEnable (GL_DEPTH_TEST) ;

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

void reshape (GLsizei width, GLsizei height)
{
if (height * ratio <= width)
width = ratio * height;
else
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height = width / ratio;

glviewport (0, 0, width, height);

void moveForward ()
{
Matrix4x4 MT;
Vector3D V;
Vector3D L, T;

V = LookAt vector - CameraPosition;
V.m y = 0.0;

V.Normalize () ;

V = V* (speedIndicator*MOVING CONST) ;
MT.loadTranslate (V.m x, V.m y, V.m z);

CameraPosition = MT.Transform(CameraPosition) ;
LookAt vector = MT.Transform(LookAt vector);

void moveBackward ()
{
Matrix4x4 MT;
Vector3D V;
Vector3D L, T;

V = LookAt vector - CameraPosition;
V.Normalize () ;

V.m y = 0.0;

V = -V* (speedIndicator*MOVING CONST) ;
MT.loadTranslate (V.m x, V.m y, V.m z);

CameraPosition = MT.Transform(CameraPosition) ;
LookAt vector = MT.Transform(LookAt vector);

void speedUp ()
{
speedIndicator++;
if (speedIndicator == 6)
speedIndicator--;

void speedDown ()
{
speedIndicator--;
if (speedIndicator == -1)
speedIndicator++;

void turnLeft ()

{
Matrix4x4 MT;
Matrix4x4 Mr,Mtrl,Mtr2;

Mtrl.loadTranslate (-CameraPosition.m x, -CameraPosition.m y, -CameraPosition.m z);
Mtr2.loadTranslate (CameraPosition.m x, CameraPosition.m y, CameraPosition.m z);
Mr.loadRotateY (ROTATION CONST) ;

MT = Mtr2 * Mr * Mtrl;

LookAt vector = MT.Transform(LookAt vector);

Vector4D LookUp vectord4d = LookUp vector;

LookUp vectord4d.m w = 0.0;
LookUp vector4d = MT.Transform(LookUp vector4d) ;
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LookUp vector = LookUp vector4d;
streliceRotate += ROTATION_CONST;

Mtrl.loadTranslate (-coordinateSystem[0].m x, -coordinateSystem[0].m y, -
coordinateSystem[0] .m z);

Mtr2.loadTranslate (coordinateSystem[0].m x, coordinateSystem[0].m vy,
coordinateSystem[0] .m z);

Mr.loadRotateY (ROTATION CONST) ;

MT = Mtr2 * Mr * Mtrl;

Transform(coordinateSystem, MT);

void turnRight ()
{
Matrix4x4 MT;
Matrix4x4 Mr,Mtrl,Mtr2;

Mtrl.loadTranslate (-CameraPosition.m x, -CameraPosition.m y, -CameraPosition.m z);
Mtr2.loadTranslate (CameraPosition.m x, CameraPosition.m y, CameraPosition.m z);
Mr.loadRotateY (-ROTATION_ CONST) ;

MT = Mtr2 * Mr * Mtrl;
LookAt vector = MT.Transform(LookAt vector);

Vector4D LookUp_vector4d4d = LookUp_ vector;

LookUp vectord4d.m w = 0.0;

LookUp vector4d = MT.Transform(LookUp vector4d) ;
LookUp vector = LookUp vector4d;

streliceRotate -= ROTATION_CONST;

Mtrl.loadTranslate (-coordinateSystem[0].m x, -coordinateSystem[0].m y, -
coordinateSystem[0] .m_z);

Mtr2.loadTranslate (coordinateSystem[0].m x, coordinateSystem[0].m y,
coordinateSystem[0].m_z);

Mr.loadRotateY (-ROTATION CONST) ;

MT = Mtr2 * Mr * Mtrl;

Transform(coordinateSystem, MT);

void lookUp ()

{
Matrix4x4 MT;
Vector3D f = LookAt vector - CameraPosition;
Vector3D w = LookUp_vector.Cross (f);

w.Normalize () ;

if (rotationUpDown + ROTATION CONST < 0.5*M PI)

{
MT.loadRotate (CameraPosition, w, —-ROTATION_ CONST) ;
LookAt vector = MT.Transform(LookAt vector);
Vector4D LookUp_vectordd = LookUp_ vector;
LookUp vectord4d.m w = 0.0;
LookUp vector4d = MT.Transform(LookUp vector4d);

LookUp_vector = LookUp_vector4d;

rotationUpDown += ROTATION CONST;
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Matrix4x4 Mr;

Vector3D axis = coordinateSystem[l] - coordinateSystem[O0];
Mr.loadRotate (coordinateSystem[0],axis, ROTATION_ CONST) ;

Transform(coordinateSystem, Mr);

void lookDown ()

{
Matrix4x4 MT;
Vector3D f = LookAt vector - CameraPosition;
Vector3D w = LookUp_vector.Cross (f);

w.Normalize () ;

if (rotationUpDown + ROTATION_CONST > -0.5*M PT)
{
MT.loadRotate (CameraPosition, w, ROTATION CONST) ;

LookAt vector = MT.Transform(LookAt vector);

Vector4D LookUp_vector4d = LookUp_ vector;
LookUp_vectord4d.m w = 0.0;

LookUp vector4d = MT.Transform(LookUp vector4d) ;
LookUp vector = LookUp vector4d;

rotationUpDown -= ROTATION CONST;
Matrix4x4 Mr;

Vector3D axis = coordinateSystem[l] - coordinateSystem[O0];
Mr.loadRotate (coordinateSystem[0],axis, —-ROTATION CONST) ;

Transform(coordinateSystem, Mr);

void KeyboardKeyPressed (unsigned char key, int x, int y)
{
switch (key)
{
case 27: //ESC key
exit (0);
break;
case 'w':
cout << "w pressed -> moving forward" << endl;
moveForward () ;
break;
case 's':
cout << "s pressed -> moving backward" << endl;
moveBackward () ;
break;
case 'u':
cout << "u pressed -> SpeedUp" << endl;
speedUp () ;
break;
case 'j':
cout << "j pressed -> SpeedDown" << endl;
speedDown () ;
break;
case 52:
cout << "4 pressed -> turning left" << endl;
turnLeft () ;
break;
case 54:
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cout << "6 pressed -> turning right" << endl;
turnRight () ;
break;

case 50:
cout << "2 pressed -> look up" << endl;
lookDown () ;
break;

case 56:
cout << "8 pressed -> look down" << endl;
lookUp () ;
break;

glutPostRedisplay () ;

/* Initialize OpenGL Graphics */

void initGL()

{
glClearColor(0.0f, 0.0f, 0.0f, 1.0f); // Set background color to black and opaque
glShadeModel (GL_FLAT) ;

glEnable (GL_DEPTH TEST) ; // Enable depth testing for z-culling

int main(int argc, char** argv)
{
glutInit (&argc, argv); // Initialize GLUT
glutInitDisplayMode (GLUT DOUBLE | GLUT DEPTH | GLUT STENCIL); // Enable double buffered
mode
glutInitWindowSize (ratio * visina, visina); // 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

createCubeCoordinates (2.0);
createPlanePanel () ;
createKompas () ;
createStrelice(streliceRotate);
createMeracBrzine () ;
createCoordinates () ;

glutDisplayFunc (display) ; // Register callback handler for window re-paint event
glutReshapeFunc (reshape) ; // Register callback handler for window re-size event

glutKeyboardFunc (KeyboardKeyPressed) ;

initGL () ; // Our own OpenGL initialization
glutMainLoop () ; // Enter the infinite event-processing loop
return 0;
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