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ovezanost fraktala s prirodom

— Planine i obalne linije, biljke (drva, brokule,
paprat), rijeCna korita, munja, pahuljice i kristali,




Fraktali

| je geometrijski oblik koji se moze
liti na beskonacno mnogo dijelova koji
razliCitim skalama veli¢ine sami sebi

a fraktala

vanje iteracijom
o samoslicnosti
a dimenzija



WebGL

L je Javascript API (programsko sucelje)
iranje 2D i 3D grafike.

(Open GL Shading Language)
e.Js

Pozicija u koordinatnom

sustavu, boja..., projekci- Pozicija svake tocke na
jska, modelska matrica... ekrany (piksel)
Boja svakog piksela

Ekran




Fraktalni teren i vegetacija

* Rekurzija
e Skaliranje

e Slucajnost




Teren (1)

e Perlinov sSum (Ken Perlin, 1983.g)
— zbroj funkcija razlicitih frekvencija i amplitude

1. funkcija 2. funkcija




Teren (2)

e Algoritam (JS)

1 <script>
2 E for(var 1 = 1; i<= max 1vl;i++){
& generate points(i, max 1lvl, i, amplitude*Math.pow(C.5,i)}, 0, length, 0O, length):
4 E ¥
=
& var step = lengtthath.pnw{E,max_lvl}:
7 var counter = 0;
8 = for{var 1 = 0; 1 <= length ; i 4+= step){
g E for({var j= 0; j<=length; j4+= step){
10 var total = 07
11 H for{var k=1: k<=max 1vl; ki++){
12 totald= main array[k] [1]1[J1['val']:
13 e i
14 plane geo.vertices[counter].z = total:;
15 counterd+;
1a i i
17 B H
8 plane geo.recalculateNormals ()

19 </ script>




Teren (3)

1 <gcript>
2 E} function generate points(perm, max 1vl, 1vl, amplitude, x1, x2, w1, w2){
3 var =zm = (=xl+x2)/2;
4 var vm = (yvl+y2)/2:
=
& [H IF(1vl=0) {
7 main array[perm] [zm] [ym] ['v2l'] = random(amplitude) ;
&
g4 [H if{!main array[perm] [x1] [vm] ['==C"]){
10 main array[perm] [21] [vm] ['v2l"] = random({amplitude);
11 main array[perm] [x1] [ym] ['==t"] = true;
1z r }
13 ff generate other points
14 lelze{
15 main array[perm] [x1] [ym]['val'] = determine mid point(
16 ym,yl,y2,main array[perm] [x1] [y¥1]['val"], main array[perm] [zx1] [¥2]['val"]}:
17 ffdetermine other points
1s r }
15
20 [H if(max 1vl > 1){
21 generate points(perm, max 1vl-1, 1vl-1, amplitude, =1, zm, ¥1, ym}:;
22 generate points(perm, max 1vl-1, 1vl-1, amplitude, zm, x2, y1, ym):
23 generate points(perm, max 1lvl-1, 1vl-1, amplitude, %1, =zm, ym, y2);
24 generate points(perm, max 1vl-1, 1vl-1, amplitude, =m, %2, ym, ¥2}:
25 r }
26 r }
27 -/ script>




Teren (4)

* Primjer



http://rg.c-hip.net/diplomski/Fabris/terrain.html

Obalna linija (1)

e Baza-motiv fraktal (Kochova krivulja)

— u svakoj iteraciji motiv zamjenjuje bazu




Obalna linija (2)

e Algoritam (JS)

1 <scriptl>

2 E Tfunction coastline(lvl, amplitude, X1, x2, v1, ¥v2)}1{

3 var xm = (®x1+x2)/2:

4 var ym = (yl4+y2)/2:

=

g determine normal () //¥x., X¥

T

8 var rand = Math.random() *amplitude - (amplitude/f2):

£ X = wx¥rand;
10 vy = wy¥rand;
11
12 var fx = xm + wx;
13 var fy = ym + wy;
14
is [H if(ivl > 1){
16 coastline (1vl -1, amplitudefl.&, x1, f=x, v1, f£v):
17 coastline (1vl -1, amplitude/fl.&6, fx, =2, fy, v2):
8 & lelse drawline(x1,v1l,fx, £y, =2, v2);
15 o 1

20 < 3cript>




Obalna linija (3)

* Primjer



http://rg.c-hip.net/diplomski/Fabris/coastline.html

Drvo (1)

* Fraktalni baldahin, pitagorino stablo

— Segment se na jednom kraju djeli na dva manja
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Drvo (2)

e Algoritam (JS)

<script>
E} Tfunction tree(lvl, length, width, ry, rz, parent){
var heigth = length;
length *= factor * random(} ;
create branch (length, width);

branch.position.vy length;

branch.rotation.=z rz * random(} ;

[¥ N - B . N ) BT M LI O I S

branch.rotation.y = ry * random() ;
parent.add (branch}) ;
Af{1vl=0) {

for(var i = 0; i < branch number ; i++) {

[
[}

s
Ry s
IHI

L3 tree(lvl-1, length, width*factor*random(), y_rotation, rz, branch):;
14 v rotation += 360/branch number;

1s B }

16 5 } //f else draw leaves?

17 5 }

18 < script>




Drvo (3)

* Optimizacija
— Jedno drvo, 2000 grana — oko 10-25 FPS
— Moguce rjesenje: Spajanje geometrije

 Nemoguce uredivati svaku granu posebno (npr.
Tekstura)

* Sporo




Drvo (4)

* Primjer



http://rg.c-hip.net/diplomski/Fabris/tree.html

Paprat (1)

* |FS fraktal (vrlo jasna samoslicnost)
— Metoda srednje tocke (pr. Sierpinskijev trokut)

1 tocka ® 2 tocke t3
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Paprat (2

e Algoritam (JS)

1 [Cl<zcript>

2 var x = [0,0];

= var n = [0,0];

4 [H for (var k = 0 ; k < count ; k++){

5 rand = Math.random () »

& fifsection 1

T H if { (rand >= 0.0) && (rand < 0.83) }{

8 ' nf[o0] = {{ 0.836% x[0]) + ( 0.03 * =x[1]) + 0.0});
g : nf[l] = {{-0.03% =x[0]) + ( O0.86 * =[1]) + 1.5};
L 1

11 if { (rand >= 0.33) && (rand < 0.%1} }{...}

1z if { (rand >= 0.91) && (rand < 0.33) }{...}

13 if { rand >= 0.99){...}

14

15 drawPoint {n[0], n[l]}):

16 =x[0] = n[O]-

17 =[1] = n[1]:

is B }

19 < /3cripty




Paprat (3)

SEQTION 1



Paprat (4)

* Primjer



http://rg.c-hip.net/diplomski/Fabris/fern.html

Fraktalni teren i vegetacija —
igra (1)

nje otoka / otocja

esStanje vegetacije

cija leta (dodavanje kontrola)




Fraktalni teren i vegetacija —
igra (2)

r - fraktalni teren i vegetacija

r - simulacija leta



http://rg.c-hip.net/diplomski/Fabris/the-game.html
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* Fraktali u prirodi
* WebGL
* Poboljsanja?

— mogucnost direktnog programiranja u jeziku za
sjencanje



