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for($x=0; $x<12; $x++) {polyCube —w 0.5 —d 0.5 —h 0.5;
move ($x*2)0 0;}
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for($x=0; $x<15; $x++){polyCube —w 1 —-d 1 -h 1;
move($x) 0 0;
scale 0.5 0.5 5;
rotate($x*10) 0 0;}
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for($x=0; $x<15; $x++) {$r=rand(-3, 3);

polyCube) —w 1 —d 1 —h(5+9%x);
move($x*2) 0 0;}
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for($x=0; $x<40; $x++) {if($x%5==0)continue;

polyCube —w 1 -d1-h1;
move($x*2) 0 0;}
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for($y=0; $y<10; $y++) {for($x<10; $sx++)
{polyCube —w 1 -d 1-h 1;
move($x*2) ($x*2) 0;}
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11 polyBoolOp -op 1 -name MyResultl MyObjectd MyObjectl; /union the first

two objects
12
13 for($next=2; $next <20; $next++){ // go for the rest
14 $obj_next = “MyObject” + $next; //define the next object
15 $previous = $next - 1;
16 $obj_previous = “MyResult” + $previous;
17 $result = “MyResult” + $next; //define the previous object
18 polyBoolOp -op 1 -name $result $obj_previous $obj_next; /union

the previous with the next

19 }/ for next

20
21 rename MyResult1l® MyResult0; /rename the object to start the difference
process

22

23 for ($i=0; $i<20; $i++) { //for 30 objects to be differences (i.e. holes)

24 Jlcreate a cylinder to be used for subtraction (difference)

25 polyCylinder -n (“MyCylinder” + %i) -h (rand(8,9)) -r (rand (.05,.1));

26 maove (rand(-1,1)) (rand(-1,1)) (rand(-1,1)); //move anywhene within
the target body

27 fisubtract (difference) the previous with the next

28 eval (“polyBoolOp -op 2 -n MyResult” + ($i +1) + “MyResult” +
$i + “MyCylinder” + $i);

29 Y ffor i
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1 proc fit (vector $start, vector $end, vector $shape[]){

2
3 M make a curve out of the array points in shape]]
4 string $points = “7; //fcreate an empty string
5 S$point = $Sshape[0]; //get the first point
=]
7 for($i=0; $i<size($shape); $i++){ Jifor all points of the shape
8 $point = $shape[($i)]; flextract a point
=] Spoints += “ -p “ + S$Spoint; //sdd it to the string
10 b
11 eval(“curve -d 1 “ + $points); /create a curve out of the input points
in $shape|]
12
13 ffscale to fit
14 $temp_end = $end - $start; [/ mowe the points to the orgin
i5 float $mag = mag($temp_end); // get the magnitude of their length
16 float $Samag = mag($point); / get the magnitude of the length of the
base segment
i7 float $scale_factor = $mag/$Samag; //[get the scaling factor
18 scale $scale_factor $scale_factor $scale_factor;// scale
19
20 Mrotate to fit
21 float $anglex = atan2d($temp_end.y,$temp_end.x); /atan2d gives the
angie
22 rotate 0 0 $anglex;// rotate fffrom the origin to a point
23
24 AMmowve to fit
25 move ($start.x) ($start.y) ($start.z); /¥ move back to the original location
26
27 refresh; Jrefresh the screen to see the replacement as it happens

28 } /fprocedure end
¥end pb & dhais G 55,5 oo IBstart o w ahais G (g5 Olpe 400038 sl o
o K Olge w3 alal a8 e i a5 | K 042 e &S bl 5l T
25y X 8lp skl sds s (gme oS el o 5 SO ol Sl el iy a5 ()
ob ()l S sl 35y gl sl (aai)dot Shas 1 eslizal b Wl e o5 il o0

$x=9%start.x; y=Fstart.y; and $z=S$start.z. fls b Pstart
Syl ol il ¢ o SOy a5 3 a8 (BB L 0d it sln b J s L
Ja}ﬁ‘;;mumdu)vésfC\;@u)@wb&: Skl sl e 0 b s S
il 1 i a5 s e LS Al (53505 S BE JS G b Sl e (V7
Sl oo $point cis; a1y abi a5 s e SpoINt gaze s 3 1y T 5 oS e
S day el o esliza | $shape iyl 2l sl 6l byl 53 O Ole b 031314 5 A b jlas)
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1 global proc fractal(){ Lo T (":SL;‘
2

3 vector $generator(]; /make an array for the generator &—3 l—’ ‘) d:->=:~v°
4 $generator = getPoints(“curvel™); /populate the array with the curvel

(generator) points V_L.,\_,L;-J;: 6‘4.’:‘}‘)

5 vector $base[]; /make an amray for the base

6 —r DL ‘4.1 j‘ B) u.’ ‘

7 string $list[];

8 $list = eval(“ls -transforms \"curve*\™™); //retums an amray with the names of ada ¢ = L@- | 4.]2..5.’

9 //all objects in the scene that match the "

word “curve” - . >

= D8 el 8 (5,8
11 for($] = 1; Sj<size($list); $j+ +){ //we start at 1 because O is the generator
12 $base_name = $list[($))]; Ql_,a ,_9 .(.))‘.}
i3
14 $base = getPoints($base_name); //get the points

sk ul atan2d
$temp end el o bt (Sl ) > el SO e 5 Lol 5l sl 4 S e
s SSan ele s
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Adnan Dabaghi
Mohamad Shabani

Explaining the algorithmic programming model of form grammars and
biomorphic architecture formation with emphasis on fractal structure

Abstract

Mandelbrot fractal geometry has the ability to describe a flow of details observed in
natural forms. One of the main features that fractal geometry tells us about nature is
that nature is not flat. On the other hand, in recent architectural discussions, the
concepts of animal biology and "biomorphic" are often identified with architecture
consisting of irregular shapes and curves. Biomorphic shape grammars can be
accompanied by algorithmic language designs and thus explain and show important
sentences that may be produced by architectural design languages of natural forms.
The descriptive research method is an analysis that uses the data tools of
documentary studies and CAD drawing method and Visual Basic 2 algorithm writing.
The research findings show that although shape grammars are based on a defined set
of rules, they have been widely used to produce biomorphic architectural plans,
diagrams and morphological volume overviews. And an interesting type of shape
grammars is fractal generative systems; According to a plan developed by the German
mathematician von Koch, a fractal process consists of a primary form (base) and one
of more generators.

Key words: Afgorithm, shape-finding grammar, biomorphic architecture, fractal structure.




