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= Mame omezenou mnozinu geometrickych primitiv, v
podstate trojuhelniky.

= Jak generovat povrch geometrickych teles, napr. koule?

» Jak to zaridit, abychom mohli zobrazit slozite
geometrické objekty?
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Priklad teselace:kruznice

Kruznice jako lomena Cara(in 2D)
(bude se kreslit pomoci GL_LINE _LOOP)

#define Pl 3.1415926535897;

int circlePoints = 100;
float angle;

Approximace pro

for (inti=0; i < circlePoints; i++) { circlePoints = 5

angle = 2*PI*i / circlePoints;
VytvorVrchol( cos(angle), sin(angle) );

Note: Toto je pfimocary priklad, jak namalovat kruznici.- ne tedy efektivni varianta
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spicka (apex)

Vytvor vrcholy pro plast kuzele z trojuhelnikt f

(t.j. budou se vykreslovat pomoci véjife trojuhelniku
GL_TRIANGLE_FAN)

#define STEP 2*PI / circlePoints vyska

int circlePoints = 10;

float angle; v

CreateVertex(0, height, 0); /* the apex of the cone */

/* approximation of the circle */

angle = 0;

for (int i=0; i<=circlePoints; i++, angle+=STEP)
CreateVertex(radius*cos(angle), 0, radius*sin(angle));
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Priklad teselace: koule ”

Vytvor vrcholy pro povrch koule z trojuhelnikt (budou se vykreslovat
jako pasy trojuhelnikt - GL_TRIANGLE_STRIP)
Ctyfahelnik = dva trojuhelniky
Parametricka rovnice koule:
X(u, v) =r cos(u) sin(v)
y(u, v) =rsin(v)
z(u, v) = r sin(u) cos(v)

v10 = v11
kde
. v9
r ... polomer
u, v ... uhly v7
O<us<2m vo
/2 < v < T1/2 : . ¥ Koule rozdéelena
2 triangle stri L o
v3 Y 9 P do past
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#define STRIPS_COUNT 10
#define QUADS_IN_STRIP 5

#define Ku 2*PI/STRIPS_COUNT /* angle step */
#define Kv PI/IQUADS_IN_STRIP /* angle step */
#define R 0.5 /* sphere radius */

GLfloat u, v, x, y, z;

u=0;

for(int strip=0; strip<=STRIPS_COUNT; strip++) { /* smycka pres poledniky */
v=-Pl/2;

for(int quad=0; quad<=QUADS_IN_STRIP; quad++) { /*smycka pres jeden polednik */

}

x = R*cos(u)*cos(v); y = R*sin(v); z = R*sin(u)*cos(v);

VytvorVrchol(x, y, z); /* prvni vrchol podle poledniku 1%/

x = R*cos(u+Ku)*cos(v); z = R*sin(u+Ku)*cos(v);

VytvorVrchol (x, y, z); /* druhy vrchol podle poledniku 2 */

v += Kv;

if (quad == 0) VytvorJedenTrojuhelnik(...) /* severni ¢cepicka */

else if (quad == QUADS_IN_STRIP) VytvorJedenTrojuhelnik(...) /* jizni cepicka */

else VytvorDvaTrojuhelniky(...) /* jeden ctyruhelnik na dva trojuhelniky */
}
u += Ku;
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Priklad: zobrazeni terénu pomoci trojuhelnikd (GL_TRIANGLE_STRIP)

f Nahodné posun body

GL_TRIANGLE_STRIp: Y€ Smeéruy = hflz][x]

X axis

terén ~ 2D pole vySek = height field hff]
Také rfikame, ze to je 2.5D reprezentace.
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float px, pz;

pz = -0.75;
for(int z=0; z<N-1; z++) { /* loop over strips */

/* start a new triangle strip */

px = -0.75;
for(int x=0; x<N; x++) {

Vyska v bodé [x,z]

VytvorVrchol( px, hf[z][x], pz); /* first vertex */
VytvorVrchol( px, hf[z+1][x], pz+dz);/* second vertex */

px += dx; 1

’ /
2 dz

/* end of triangle strip */

pz += dz; —_—
} dx
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Priklad: Rotacni téleso "

Povrch rotacniho té€lesa se ziska otaCenim dvojrozmeérné kfivky (profilu) okolo
osy => vysledny povrch je rotacné symetricky

Pf ?ﬁlo‘.’a Rotace okolo
krivka je
zadana po osyy
castech | >
linearni b
funkci
— > o
Polomér Rotacni povrch
Profilova krivka (surface of revolution)
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Tessellation example: Surface of revolution -~ - - ~
(contd.) ~  DCGI

#define COUNT 11 /* number of points in profile */
float heightf COUNT] = {0.0, 0.0, 0.2, 0.5, 0.6, 0.7, 0.9, 1.4, 1.6, 1.4, 0.9}; /* profile is defined by height and related radius */
float radius[COUNT] = {0.0, 0.8, 0.1, 0.1, 0.2, 0.1, 0.1, 0.8, 1.0, 0.75, 0.0};
#define ROT_STEPS _COUNT 10 /* number of rotation steps */

#define Pl 3.1415162

#define STEP 2*P1/ ROT_STEPS_COUNT

float height1, height2, radius1, radius2;

height2 = height[0]; radius2 = radius[0];

for(int h=1; h<COUNT; h++){  /*loop over all strips */
height1 = height2; height2 = height[h];
radius1 =radius2; radius2 = radius[h]; angle=0.0;

/* starrt a new triangle strip */ /* each strip is rendered as triangle strip */

for(int i=0; i<ROT_STEPS_COUNT; i++, angle+=STEP) {
CreateVertex(radius1*sin(angle), height1-0.75, radius1* cos(angle));
CreateVertex(radius2*sin(angle), height2-0.75, radius2* cos(angle));

}

CreateVertex(radius1*sin(0.0), height1-0.75, radius1* cos(0.0));

CreateVertex(radius2*sin(0.0), height2-0.75, radius2* cos(0.0));

/* end of triangle strip */
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» Dodekaedron — pravidelny dvanactisten slozeny
z pravidelnych pétidhelniku

» |kosahedron — pravidelny dvacetistén slozeny z
rovnostrannych trojuhelniku

= Napiste teselacni rutinu pro OpenGL pro obé primitiva

[wikipedia] pcRr [Encyclopedia of science]



Zajimavé odkazy -

= David Wolff: OpenGL 4.0 Shading Language Cookbook. Packt Publishing,
2011, ISBN 978-1-849514-76-7.

» Richard S. Wright, Nicholas Haemel, Graham Sellers, Benjamin Lipchak:
OpenGL SuperBible: Comprehensive Tutorial and Reference. 5th ed.,
Addison-Wesley Professional, 2010, ISBN 0-321-71261-7.

= Ed Angel, Dave Shreiner: An Introduction to Modern OpenGL Programming,
SIGGRAPH 2011 tutorial, http://www.daveshreiner.com/SIGGRAPH/s11/Modern-

OpenGL.pptx

= Joe Groff. An intro to modern OpenGL. Updated July 14, 2010
http://duriansoftware.com/joe/An-intro-to-modern-OpenGL.-Table-of-Contents.html

= Vertex Array Object na OpenGL Wiki:
http://www.opengl.org/wiki/\VVao

» Vertex Specification na OpenGL Wiki:
http://www.opengl.org/wiki/Vertex Specification
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