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Requirements :

· C / C++ software compiler such as Microsoft Visual Studio 6

· OpenGL library :

· glut.h: C:\Program Files\Microsoft Visual Studio\VC98\Include\GL

· glut32.dll: C:\WINNT\system32

· glut32.lib: C:\Program Files\Microsoft Visual Studio\VC98\Lib

Inisialisasi variable :
static object3D_t benda[6];


color_t col[]={{0.8,0.8,0.9},{0.9,0.4,0.9},{1.0,1.0,0.0}


,{1.0,1.0,0.0},{1.0,1.0,0.0}//,{1.0,1.0,0.0}


};


matrix3D_t mat[6];
keterangan :

· Benda[6] memesan variable berjenis object3D_t sebanyak 6 buah.

· Col[] merupakan menentukan warna dari tiap bidang objek. Dimana bila objeknya ada 6 buah maka array dari warna juga harus 6 buah.

· Matrik mat merupakan matrik yang disediakan untuk objek dan juga sebanyak jumlah objek.

Bidang dasar :
[image: image1.jpg]



Script pembentuk :

//stand cube-------------


float rcube[]={2000,700,700,0};


float hcube[]={1000,1000,600,600};


buatSilinderN1(benda[0],4,4,rcube,hcube,1);


mat[0]=tilting;
Berlian :
[image: image2.jpg]



Script pembentuk :

//diamond-------------


float rdim[]={0,400,200,100,50};


float hdim[]={600,200,100,80,80};


buatSilinderN1(benda[1],5,10,rdim,hdim,1);


mat[1]=tilting;
Tiang pinggir :
[image: image3.jpg]



Script pembentuk :

//tiang-----------------


float rti[]={50,50,70,100,70,50,0};


float hti[]={1000,200,150,125,100,50,50};


buatSilinderN1(benda[0],7,36,rti,hti,1);


buatSilinderN1(benda[1],7,36,rti,hti,1);


buatSilinderN1(benda[2],7,36,rti,hti,1);


buatSilinderN1(benda[3],7,36,rti,hti,1);


mat[0]=tilting*translationMTX(2000,0,0);


mat[1]=tilting*translationMTX(0,2000,0);


mat[2]=tilting*translationMTX(-2000,0,0);


mat[3]=tilting*translationMTX(0,-2000,0);
Fungsi fungsi lainnya :
· Untuk mendapatkan rotasi kamera maka menggunakan perintah

static float tick=0, ticker=0;

matrix3D_t tilting=rotationXMTX(-350)*rotationZMTX(tick);

ticker++;

if(ticker>=10)
tick+=0.05;

· Mencari rata-rata z

float z[6];

int i,j;

for(i=0;i<6;i++)

z[i]=zrata2(benda[i],mat[i]);

· Z order

// sorting by z


float ztemp;


object3D_t temp;


matrix3D_t matTemp;


color_t colTemp;


for(i=0;i<5;i++)



for(j=0;j<5;j++)




if(z[j]>z[j+1]){





ztemp=z[j];z[j]=z[j+1];





z[j+1]=ztemp;





temp=benda[j];





benda[j]=benda[j+1];





benda[j+1]=temp;





matTemp=mat[j];





mat[j]=mat[j+1];





mat[j+1]=matTemp;





colTemp=col[j];





col[j]=col[j+1];





col[j+1]=colTemp;




}


for(i=0;i<5;i++)



draw3Dz(benda[i],mat[i],col[i]);

· Membentuk tulisan pada screen

bitmap_output(-500,700,"GALLERY BERLIAN 2007",GLUT_BITMAP_TIMES_ROMAN_24,GREEN);

bitmap_output(-800,600,"PINK PANTHER",GLUT_BITMAP_TIMES_ROMAN_24,PINK);

bitmap_output(0,600,"DIAMOND 52 KARAT",GLUT_BITMAP_TIMES_ROMAN_24,CYAN);
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Full source code :

#include <math.h>

#include <string.h>

#include <GL/glut.h>

#include <iostream.h>

typedef struct {


float m[4][4];

} matrix3D_t;

typedef struct {


float v[4];

} vector3D_t;

typedef struct {


float x;


float y;


float z;

} point3D_t;

typedef struct {


float x;


float y;

} point2D_t;

typedef struct {


float r;


float g;


float b;

} color_t;

////////////////// matrices and vectors 3D ver 2 /////////////////

matrix3D_t createIdentity(void)

{


matrix3D_t u;


int i,j;


for (i=0;i<4;i++) {



for(j=0;j<4;j++) u.m[i][j]=0.;



u.m[i][i]=1.;


}


return u;

}

matrix3D_t operator * (matrix3D_t a,matrix3D_t b)

{


matrix3D_t c;//c=a*b


int i,j,k;


for (i=0;i<4;i++) for (j=0;j<4;j++) {



c.m[i][j]=0;



for (k=0;k<4;k++) c.m[i][j]+=a.m[i][k]*b.m[k][j];


}


return c;

}

vector3D_t operator * (matrix3D_t a, vector3D_t b)

{


vector3D_t c;//c=a*b


int i,j;


for (i=0;i<4;i++) {



c.v[i]=0;



for (j=0;j<4;j++) c.v[i]+=a.m[i][j]*b.v[j];


}


return c;

}

matrix3D_t translationMTX(float dx,float dy,float dz)

{


matrix3D_t trans=createIdentity();


trans.m[0][3]=dx;


trans.m[1][3]=dy;


trans.m[2][3]=dz;


return trans;

}

matrix3D_t rotationXMTX(float theta)

{


matrix3D_t rotate=createIdentity();


float cs=cos(theta);


float sn=sin(theta);


rotate.m[1][1]=cs; rotate.m[1][2]=-sn;


rotate.m[2][1]=sn; rotate.m[2][2]=cs;


return rotate;

}

matrix3D_t rotationYMTX(float theta)

{


matrix3D_t rotate=createIdentity();


float cs=cos(theta);


float sn=sin(theta);


rotate.m[0][0]=cs; rotate.m[0][2]=sn;


rotate.m[2][0]=-sn; rotate.m[2][2]=cs;


return rotate;

}

matrix3D_t rotationZMTX(float theta)

{


matrix3D_t rotate=createIdentity();


float cs=cos(theta);


float sn=sin(theta);


rotate.m[0][0]=cs; rotate.m[0][1]=-sn;


rotate.m[1][0]=sn; rotate.m[1][1]=cs;


return rotate;

}

matrix3D_t scalingMTX(float factorx,float factory,float factorz)

{


matrix3D_t scale=createIdentity();


scale.m[0][0]=factorx;


scale.m[1][1]=factory;


scale.m[2][2]=factorz;


return scale;

}

matrix3D_t perspectiveMTX(float eyelength)

{


matrix3D_t perspective=createIdentity();


perspective.m[3][2]=-1./eyelength;


return perspective;

}

point2D_t Vector2Point2D(vector3D_t vec)

{


point2D_t pnt;


pnt.x=vec.v[0];


pnt.y=vec.v[1];


return pnt;

}

point3D_t Vector2Point3D(vector3D_t vec)

{


point3D_t pnt;


pnt.x=vec.v[0];


pnt.y=vec.v[1];


pnt.z=vec.v[2];


return pnt;

}

vector3D_t Point2Vector(point3D_t pnt)

{


vector3D_t vec;


vec.v[0]=pnt.x;


vec.v[1]=pnt.y;


vec.v[2]=pnt.z;


vec.v[3]=1.;


return vec;

}

vector3D_t homogenizeVector(vector3D_t vec)

{


int i;


for (i=0;i<3;i++) {



vec.v[i]/=vec.v[3];


}


vec.v[3]=1.;


return vec;

}

vector3D_t unitVector(vector3D_t vec)

{


int i;


float vec2=0.;


float vec1,invvec1;


for (i=0;i<3;i++) {



vec2+=vec.v[i]*vec.v[i];


}


vec1=sqrt(vec2);


if (vec1!=0.) {



invvec1=1./vec1;



for (i=0;i<3;i++) {




vec.v[i]*=invvec1;



}


}


vec.v[3]=1.;


return vec;

}

// inner product (dot product) of homogeneous vector

float operator * (vector3D_t a, vector3D_t b)

{


float c;//c=a*b


int i;


c=0;


for (i=0;i<3;i++) {



c+=a.v[i]*b.v[i];


}


return c;

}

// outer product (cross product ) of homogeneous vector

//       i         j         k

//       a0       a1        a2

//       b0       b1        b2

vector3D_t operator ^ (vector3D_t a, vector3D_t b)

{


vector3D_t c;//c=a*b


c.v[0]=a.v[1]*b.v[2]-a.v[2]*b.v[1];


c.v[1]=a.v[2]*b.v[0]-a.v[0]*b.v[2];


c.v[2]=a.v[0]*b.v[1]-a.v[1]*b.v[0];


c.v[3]=1.;


return c;

}

vector3D_t operator - (vector3D_t v1,vector3D_t v0)

{


vector3D_t c;//c=v1-v0


c.v[0]=v1.v[0]-v0.v[0];


c.v[1]=v1.v[1]-v0.v[1];


c.v[2]=v1.v[2]-v0.v[2];


c.v[3]=1.;


return c;

}

vector3D_t operator - (vector3D_t v)

{


vector3D_t c;//c=-v


c.v[0]=-v.v[0];


c.v[1]=-v.v[1];


c.v[2]=-v.v[2];


c.v[3]=1.;


return c;

}

vector3D_t operator * (float r, vector3D_t b)

{


vector3D_t c;//c=r*b


int i;


for (i=0;i<3;i++) {



c.v[i]=r*b.v[i];


}


c.v[3]=1.;


return c;

}

vector3D_t operator * (vector3D_t b, float r)

{


vector3D_t c;//c=r*b


int i;


for (i=0;i<3;i++) {



c.v[i]=r*b.v[i];


}


c.v[3]=1.;


return c;

}

float funcPositive(float x)

{


if (0.<x) return x;


else return 0.;

}

// x to yth power

float power(float x,float y)

{


//ln z = y ln x        z = exp (y ln x)


if (x==0.) return 0;


return exp(y*log(x));

}

color_t operator + (color_t c1, color_t c2)

{


color_t col;


col.r=c1.r+c2.r;


col.g=c1.g+c2.g;


col.b=c1.b+c2.b;


return col;

}

color_t operator * (float r, color_t c)

{


color_t col;


col.r=r*c.r;


col.g=r*c.g;


col.b=r*c.b;


return col;

}

color_t operator * (color_t c, float r)

{


color_t col;


col.r=r*c.r;


col.g=r*c.g;


col.b=r*c.b;


return col;

}

//PhongModel color calculation

// LightVector, NormalVector, ViewVector, ColorofObject

color_t PhongModel(vector3D_t Light,vector3D_t Normal,vector3D_t View,color_t col)

{


float kspe=0.7; // specular reflection coefficient


float kdif=0.6; // diffuse reflection coefficient


float kamb=0.4; // ambient light coefficient


float tmp,NL,RV;


color_t ColWhite={1,1,1};


vector3D_t ReflectionVector=(2.*(Light*Normal)*Normal)-Light;


tmp=Normal*Light;


NL=funcPositive(tmp);


tmp=ReflectionVector*View;


RV=funcPositive(tmp);


return kdif*NL*col+kspe*power(RV,4)*ColWhite+kamb*col;

}

////////////// End of matrices and vectors 3D ver 2 //////////////

////////////// OpenGL drawShape Functions ver 1 /////////////////

void setColor(float red,float green,float blue)

{


glColor3f(red, green, blue);


}

void setColor(color_t col)

{


glColor3f(col.r, col.g, col.b);


}

void drawDot(float x,float y)

{


glBegin(GL_POINTS);



glVertex2f(x, y);


glEnd();

}

void drawLine(float x1, float y1, float x2, float y2)

{


glBegin(GL_LINES);



glVertex2f(x1, y1);



glVertex2f(x2, y2);


glEnd();

}

void drawLine(point2D_t p1,point2D_t p2)

{


drawLine(p1.x,p1.y,p2.x,p2.y);

}

//n: number of points

void drawPolyline(point2D_t pnt[],int n)

{


int i;


glBegin(GL_LINE_STRIP);



for (i=0;i<n;i++) {




glVertex2f(pnt[i].x, pnt[i].y);



}


glEnd();

}

//n: number of vertices

void drawPolygon(point2D_t pnt[],int n)

{


int i;


glBegin(GL_LINE_LOOP);



for (i=0;i<n;i++) {




glVertex2f(pnt[i].x, pnt[i].y);



}


glEnd();

}

// The function fillPolygon can fills only convex polygons

//n: number of vertices

void fillPolygon(point2D_t pnt[],int n,color_t color)

{


int i;


setColor(color);


glBegin(GL_POLYGON);



for (i=0;i<n;i++) {




glVertex2f(pnt[i].x, pnt[i].y);



}


glEnd();

}

// The function gradatePolygon can fills only convex polygons

// The vertices will be painted with corresponding given colors.

// The points inside the polygon will be painted with the mixed color.

//n: number of vertices

void gradatePolygon(point2D_t pnt[],color_t col[],int num)

{


int i;


glBegin(GL_POLYGON);



for (i=0;i<num;i++) {




setColor(col[i]);




glVertex2f(pnt[i].x, pnt[i].y);



}


glEnd();

}

//////////////////////////////////////////////////////////////////

void drawcharX(float x,float y)

{


drawLine(x,y,x+10,y+12);drawLine(x,y+12,x+10,y);

}

void drawcharY(float x,float y)

{


drawLine(x+5,y,x+5,y+7);drawLine(x,y+12,x+5,y+7);drawLine(x+10,y+12,x+5,y+7);

}

void drawcharZ(float x,float y)

{


drawLine(x,y+12,x+10,y+12);drawLine(x+10,y+12,x,y);drawLine(x,y,x+10,y);

}

void drawAxes(matrix3D_t view)

{

#define HALFAXIS  220

#define HALFAXIS1 (HALFAXIS-10)


point3D_t axes[14]={



{-HALFAXIS,0,0},{HALFAXIS,0,0},{HALFAXIS1,5,0},{HALFAXIS1,0,0},{0,0,0},



{0,-HALFAXIS,0},{0,HALFAXIS,0},{0,HALFAXIS1,5},{0,HALFAXIS1,0},{0,0,0},



{0,0,-HALFAXIS},{0,0,HALFAXIS},{5,0,HALFAXIS1},{0,0,HALFAXIS1}


};


vector3D_t vec[14];


point2D_t buff[14];


int i;


for (i=0;i<14;i++) {



vec[i]=Point2Vector(axes[i]);



vec[i]=view*vec[i];



buff[i]=Vector2Point2D(vec[i]);


}


drawPolyline(buff,14);


drawcharX(buff[1].x,buff[1].y);


drawcharY(buff[6].x,buff[6].y);


drawcharZ(buff[11].x-14,buff[11].y);

}

//////////////////////////////////////////////////////////////////

typedef struct {


int NumberofVertices; //in the face


short int pnt[180];


float z;

} face_t;

typedef struct {


int NumberofVertices; //of the object


point3D_t pnt[2096];


int NumberofFaces; //of the object


face_t fc[1024];

} object3D_t;

void bitmap_output(int x, int y, char *string, void *font,color_t color)

{


int len, i;


setColor(color);


glRasterPos2f(x, y);


len = (int) strlen(string);


for (i = 0; i < len; i++) {



glutBitmapCharacter(font, string[i]);


}

}

void draw3D(object3D_t obyek,matrix3D_t mat,color_t col){


vector3D_t vec[2096],vb[180];


point2D_t p[180];


vector3D_t NormalVector;


vector3D_t light={0,0,1,1};


vector3D_t view={0,0,1,1};


color_t cyan={0,1,1};


color_t biru={0,0,1};


color_t fillcol;


int i,j;


for(i=0;i<obyek.NumberofVertices;i++)


{



vec[i]=Point2Vector(obyek.pnt[i]);



vec[i]=mat*vec[i];


}


for(i=0;i<obyek.NumberofFaces;i++)


{



for(j=0;j<obyek.fc[i].NumberofVertices;j++)



{




vb[j]=vec[obyek.fc[i].pnt[j]];




p[j]=Vector2Point2D(vb[j]);



}



NormalVector=(vb[1]-vb[0])^(vb[2]-vb[0]);



if(NormalVector.v[2]<0.)



{




NormalVector=unitVector(NormalVector);




fillcol=PhongModel(light,NormalVector,view,cyan);




//fillPolygon(p,obyek.fc[i].NumberofVertices,fillcol);




setColor(1,1,1);




drawPolygon(p,obyek.fc[i].NumberofVertices);



}


}


for(i=0;i<obyek.NumberofFaces;i++)


{



for(j=0;j<obyek.fc[i].NumberofVertices;j++)



{




vb[j]=vec[obyek.fc[i].pnt[j]];




p[j]=Vector2Point2D(vb[j]);



}



NormalVector=(vb[1]-vb[0])^(vb[2]-vb[0]);



if(NormalVector.v[2]>0.)



{




NormalVector=unitVector(NormalVector);




fillcol=PhongModel(light,NormalVector,view,col);




//fillPolygon(p,obyek.fc[i].NumberofVertices,fillcol);




setColor(1,1,1);




drawPolygon(p,obyek.fc[i].NumberofVertices);



}


}

}

void draw3Dz(object3D_t obyek,matrix3D_t mat,color_t col){


vector3D_t vec[2096],vb[180];


point2D_t p[180];


vector3D_t NormalVector;


vector3D_t light={0,0,1,1};


vector3D_t view={0,0,1,1};


color_t cyan={0,1,1};


color_t biru={0,0,1};


color_t fillcol;


int i,j;


for(i=0;i<obyek.NumberofVertices;i++)


{



vec[i]=Point2Vector(obyek.pnt[i]);



vec[i]=mat*vec[i];


}


// hitung rata-rata z per-face


float zr;


for(i=0;i<obyek.NumberofFaces;i++)


{



zr=0;



for(j=0;j<obyek.fc[i].NumberofVertices;j++){




vb[j]=vec[obyek.fc[i].pnt[j]];




zr=zr+vb[j].v[2];



}



zr=zr/obyek.fc[i].NumberofVertices;



obyek.fc[i].z=zr;


}


// mengurutkan nomor obyek


int n=obyek.NumberofFaces;


face_t temp;


for(i=0;i<n-1;i++)



for(j=0;j<n-1;j++){




if(obyek.fc[j].z>obyek.fc[j+1].z){





temp=obyek.fc[j];





obyek.fc[j]=obyek.fc[j+1];





obyek.fc[j+1]=temp;




}



}


for(i=0;i<obyek.NumberofFaces;i++)


{



for(j=0;j<obyek.fc[i].NumberofVertices;j++)



{




vb[j]=vec[obyek.fc[i].pnt[j]];




p[j]=Vector2Point2D(vb[j]);



}



NormalVector=(vb[1]-vb[0])^(vb[2]-vb[0]);



if(NormalVector.v[2]>0.)



{




NormalVector=unitVector(NormalVector);




fillcol=PhongModel(light,NormalVector,view,col);




fillPolygon(p,obyek.fc[i].NumberofVertices,fillcol);



}



else{




NormalVector=unitVector(NormalVector);




fillcol=PhongModel(light,NormalVector,view,col);




fillPolygon(p,obyek.fc[i].NumberofVertices,fillcol);



}


}

}

static void buatKerucut(object3D_t &kerucut,int n, float r, float h){


float a=6.28/n;


kerucut.NumberofVertices=n+1;


int i;


kerucut.pnt[0].x=0;


kerucut.pnt[0].z=0;


kerucut.pnt[0].y=h;


for(i=0;i<n;i++){



kerucut.pnt[i+1].x=r*(float)cos(i*a);



kerucut.pnt[i+1].z=r*(float)sin(i*a);



kerucut.pnt[i+1].y=0;


}


kerucut.NumberofFaces=n;


for(i=0;i<n-1;i++){



kerucut.fc[i].NumberofVertices=3;



kerucut.fc[i].pnt[0]=0;



kerucut.fc[i].pnt[1]=i+2;



kerucut.fc[i].pnt[2]=i+1;


}


kerucut.fc[n-1].NumberofVertices=3;


kerucut.fc[n-1].pnt[0]=0;


kerucut.fc[n-1].pnt[1]=1;


kerucut.fc[n-1].pnt[2]=n;

}

static void buatSilinderN(object3D_t &silinder,int m,int n,float r[],float h[]){


float a=6.28/n;


int i,j;


silinder.NumberofVertices=m*n;


for(i=0;i<m;i++){



for(j=0;j<n;j++){




silinder.pnt[i*n+j].x=r[i]*(float)cos(j*a);




silinder.pnt[i*n+j].z=r[i]*(float)sin(j*a);




silinder.pnt[i*n+j].y=h[i];



}



//cout << r[i] << endl;


}


silinder.NumberofFaces=(m-1)*n;


for(i=0;i<m-1;i++){



for(j=0;j<n-1;j++){




silinder.fc[i*n+j].NumberofVertices=4;




silinder.fc[i*n+j].pnt[0]=i*n+j;




silinder.fc[i*n+j].pnt[1]=(i+1)*n+j;




silinder.fc[i*n+j].pnt[2]=(i+1)*n+j+1;




silinder.fc[i*n+j].pnt[3]=i*n+j+1;



}



silinder.fc[(i+1)*n-1].NumberofVertices=4;



silinder.fc[(i+1)*n-1].pnt[0]=(i+1)*n-1;



silinder.fc[(i+1)*n-1].pnt[1]=(i+2)*n-1;



silinder.fc[(i+1)*n-1].pnt[2]=(i+1)*n;



silinder.fc[(i+1)*n-1].pnt[3]=i*n;


}

}

static void buatSilinderN1(object3D_t &silinder,int m,int n,float r[],float h[],float elip){


float a=6.28/n;


int i,j;


silinder.NumberofVertices=m*n;


for(i=0;i<m;i++){



for(j=0;j<n;j++){




silinder.pnt[i*n+j].x=r[i]*(float)cos(j*a);




silinder.pnt[i*n+j].y=(r[i]*(float)sin(j*a))*elip;




silinder.pnt[i*n+j].z=h[i];



}



//cout << r[i] << endl;


}


silinder.NumberofFaces=(m-1)*n;


for(i=0;i<m-1;i++){



for(j=0;j<n-1;j++){




silinder.fc[i*n+j].NumberofVertices=4;




silinder.fc[i*n+j].pnt[0]=i*n+j;




silinder.fc[i*n+j].pnt[1]=(i+1)*n+j;




silinder.fc[i*n+j].pnt[2]=(i+1)*n+j+1;




silinder.fc[i*n+j].pnt[3]=i*n+j+1;



}



silinder.fc[(i+1)*n-1].NumberofVertices=4;



silinder.fc[(i+1)*n-1].pnt[0]=(i+1)*n-1;



silinder.fc[(i+1)*n-1].pnt[1]=(i+2)*n-1;



silinder.fc[(i+1)*n-1].pnt[2]=(i+1)*n;



silinder.fc[(i+1)*n-1].pnt[3]=i*n;


}

}

static void buatSilinder(object3D_t &silinder,int n, float r, float h,int sw){


float a=6.28/n;


silinder.NumberofVertices=2*n;


int i;


for(i=0;i<n;i++){



// bawah



silinder.pnt[i].x=r*(float)cos(i*a);



silinder.pnt[i].z=r*(float)sin(i*a);



silinder.pnt[i].y=0;



// atas



silinder.pnt[n+i].x=r*(float)cos(i*a);



silinder.pnt[n+i].z=r*(float)sin(i*a);



silinder.pnt[n+i].y=h;


}


for(i=0;i<n-1;i++){



silinder.fc[i].NumberofVertices=4;



silinder.fc[i].pnt[0]=i;



silinder.fc[i].pnt[1]=n+i;



silinder.fc[i].pnt[2]=n+i+1;



silinder.fc[i].pnt[3]=i+1;


}


silinder.fc[n-1].NumberofVertices=4;


silinder.fc[n-1].pnt[0]=n-1;


silinder.fc[n-1].pnt[1]=2*n-1;


silinder.fc[n-1].pnt[2]=n;


silinder.fc[n-1].pnt[3]=0;


if(sw==0)



silinder.NumberofFaces=n;


else{



if(sw==1){




silinder.NumberofFaces=n+1;




silinder.fc[n].NumberofVertices=n;




for(i=0;i<n;i++){





silinder.fc[n].pnt[i]=i;




}



}



else{




silinder.NumberofFaces=n+2;




silinder.fc[n].NumberofVertices=n;




for(i=0;i<n;i++){





silinder.fc[n].pnt[i]=i;




}




silinder.fc[n+1].NumberofVertices=n;




for(i=0;i<n;i++){





silinder.fc[n+1].pnt[i]=2*n-i-1;




}



}


}

}

static void buatBola(object3D_t &bola,float r, int m, int n)

{


float d=6.28/n,rl,h;


int i,j;


for(j=0;j<m;j++) {

            h=r*cos(j*3.14/(m-1));

            rl=r*sin(j*3.14/(m-1));



for(i=0;i<n;i++) {




bola.pnt[i+j*n].x=rl*cos(i*d);




bola.pnt[i+j*n].z=rl*sin(i*d);




bola.pnt[i+j*n].y=h;



}

        }


bola.NumberofVertices=m*n;


for(j=0;j<m-1;j++){



for(i=0;i<n-1;i++) {



bola.fc[i+j*n].NumberofVertices=4;



bola.fc[i+j*n].pnt[0]=j*n+i;



bola.fc[i+j*n].pnt[1]=(j+1)*n+i;



bola.fc[i+j*n].pnt[2]=(j+1)*n+i+1;



bola.fc[i+j*n].pnt[3]=j*n+i+1;



}

        bola.fc[(j+1)*n-1].NumberofVertices=4;


bola.fc[(j+1)*n-1].pnt[0]=(j+1)*n-1;


bola.fc[(j+1)*n-1].pnt[1]=(j+2)*n-1;


bola.fc[(j+1)*n-1].pnt[2]=(j+1)*n;


bola.fc[(j+1)*n-1].pnt[3]=j*n;


}


bola.NumberofFaces=(m-1)*n;

}

float zrata2(object3D_t obyek,matrix3D_t mat){


float z=0;


vector3D_t vec;


for(int i=0;i<obyek.NumberofVertices;i++){



vec=Point2Vector(obyek.pnt[i]);



vec=mat*vec;



z=z+vec.v[2];


}


z=z/obyek.NumberofVertices;


return z;

}

float zmax(object3D_t obyek,matrix3D_t mat){


float z=0;


vector3D_t vec;


for(int i=0;i<obyek.NumberofVertices;i++){



vec=Point2Vector(obyek.pnt[i]);



vec=mat*vec;



if(vec.v[2]>z) z=vec.v[2];;


}


z=z;


return z;

}

void userdraw()

{


static float tick=0, ticker=0;


matrix3D_t tilting=rotationXMTX(-350)*rotationZMTX(tick);


//rotationXMTX(tick);


setColor(0,1,0);


//drawAxes(tilting);


static object3D_t benda[6];


color_t col[]={{0.8,0.8,0.9},{0.9,0.4,0.9},{1.0,1.0,0.0}


,{1.0,1.0,0.0},{1.0,1.0,0.0}//,{1.0,1.0,0.0}


};


color_t CYAN={0.,1.,1.}, PINK={0.8,0.4,0.9},GREEN={0.,1.,0.};


matrix3D_t mat[6];


//stand cube-------------


float rcube[]={2000,700,700,0};


float hcube[]={1000,1000,600,600};


buatSilinderN1(benda[0],4,4,rcube,hcube,1);


mat[0]=tilting;


//diamond-------------


float rdim[]={0,400,200,100,50};


float hdim[]={600,200,100,80,80};


buatSilinderN1(benda[1],5,10,rdim,hdim,1);


mat[1]=tilting;


//tiang-----------------


float rti[]={50,50,70,100,70,50,0};


float hti[]={1000,200,150,125,100,50,50};


buatSilinderN1(benda[2],7,36,rti,hti,1);


buatSilinderN1(benda[3],7,36,rti,hti,1);


buatSilinderN1(benda[4],7,36,rti,hti,1);


//buatSilinderN1(benda[5],7,36,rti,hti,1);


mat[2]=tilting*translationMTX(2000,0,0);


mat[3]=tilting*translationMTX(0,2000,0);


mat[4]=tilting*translationMTX(-2000,0,0);


//mat[5]=tilting*translationMTX(0,-2000,0);


float z[6];


int i,j;


for(i=0;i<6;i++)



z[i]=zrata2(benda[i],mat[i]);


// sorting by z


float ztemp;


object3D_t temp;


matrix3D_t matTemp;


color_t colTemp;


for(i=0;i<5;i++)



for(j=0;j<5;j++)




if(z[j]>z[j+1]){





ztemp=z[j];z[j]=z[j+1];





z[j+1]=ztemp;





temp=benda[j];





benda[j]=benda[j+1];





benda[j+1]=temp;





matTemp=mat[j];





mat[j]=mat[j+1];





mat[j+1]=matTemp;





colTemp=col[j];





col[j]=col[j+1];





col[j+1]=colTemp;




}


for(i=0;i<5;i++)



draw3Dz(benda[i],mat[i],col[i]);


ticker++;


if(ticker>=10)



tick+=0.05;


bitmap_output(-500,700,"GALLERY BERLIAN 2007",GLUT_BITMAP_TIMES_ROMAN_24,GREEN);


bitmap_output(-800,600,"PINK PANTHER",GLUT_BITMAP_TIMES_ROMAN_24,PINK);


bitmap_output(0,600,"DIAMOND 52 KARAT",GLUT_BITMAP_TIMES_ROMAN_24,CYAN);

}

void display(void)

{


glClear( GL_COLOR_BUFFER_BIT);


userdraw();


glutSwapBuffers();

}

int main(int argc, char **argv)

{


glutInit(&argc,argv);


glutInitDisplayMode ( GLUT_DOUBLE | GLUT_RGB );


glutInitWindowPosition(0,0);


glutInitWindowSize(784,600);


glutCreateWindow ("HEAVEN OR HELL. GIMME THE HELLYEAH!!");


glClearColor(0.1, 0.2, 0.5, 0.0);


gluOrtho2D( -1700.0, 1700.0,-1000.0, 1000.0);


// Define the dimensions of the Orthographic Viewing Volume


glutIdleFunc(display); // idle event call back


glutDisplayFunc(display);


glutMainLoop();


return 0;

}

