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2 ‚ H. Loi et al.

Stripes <1 sec

1 d e f s t r i p e s ( ) :
2 # T e x t u r e s i z e
3 s i z e = 2000
4

5 # S t r i p e s a n g l e=p i / 4 , w i d t h s =200 and 67
6 l i n e s = S t r i p e s P r o p e r t i e s ( p i / 4 , s i z e / 1 0 , s i z e / 3 0 )
7

8 # P a r t i t i o n
9 t e x = S t r i p e s P a r t i t i o n ( l i n e s )

10

11 # E xp or t r e s u l t
12 ExportSVG ( tex , s i z e )

Grid <1 sec

1 d e f g r i d ( ) :
2 # T e x t u r e s i z e
3 s i z e = 2000
4

5 # H o r i z o n t a l s t r i p e s a n g l e =0 , w i d t h s =200 and 80
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 , s i z e / 1 0 , s i z e / 2 5 )
7

8 # V e r t i c a l s t r i p e s a n g l e=p i / 2 , w i d t h =250
9 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , s i z e / 8 )

10

11 # P a r t i t i o n
12 t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
13

14 # E xp or t r e s u l t
15 ExportSVG ( tex , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 3

Uniform 2 sec

1 d e f un i fo rm ( ) :
2 # T e x t u r e s i z e
3 s i z e = 2000
4

5 # D e n s i t y ~= 50 f a c e s
6 prop = I r r e g u l a r P r o p e r t i e s ( 5 0 / ( s i z e ∗ s i z e ) )
7

8 # P a r t i t i o n
9 t e x = Uni formPart i t i on ( prop , KEEP_OUTSIDE )

10

11 # E xp or t r e s u l t
12 ExportSVG ( tex , s i z e )

Random <1 sec

1 d e f random ( ) :
2 # T e x t u r e s i z e
3 s i z e = 2000
4

5 # D e n s i t y ~= 50 f a c e s
6 prop = I r r e g u l a r P r o p e r t i e s ( 5 0 / ( s i z e ∗ s i z e ) )
7

8 # P a r t i t i o n
9 t e x = RandomPartit ion ( prop , KEEP_OUTSIDE )

10

11 # E xp or t r e s u l t
12 ExportSVG ( tex , s i z e )
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4 ‚ H. Loi et al.

Puzzle 18 sec

1 d e f p u z z l e ( ) :
2 s i z e = 2000
3 z i g = ImportSVG ( " d a t a / z i g 2 . svg " )
4

5 # Grid p a r t i t i o n , i n c l u d i n g edge l a b e l s
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 . 0 , s i z e / 1 6 )
7 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 . 0 , s i z e / 1 6 )
8 S e t E d g e L a b e l s ( l i n e s 1 , " h1 " , " h2 " )
9 S e t E d g e L a b e l s ( l i n e s 2 , " v1 " , " v2 " )

10 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
11

12 # Mapper : remove edges
13 d e f g r i d _ t o _ w a l l ( edge ) :
14 i f ( ( HasLabel ( edge , " v1 " ) and HasLabel ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " h1 " ) ) o r
15 ( HasLabel ( edge , " v2 " ) and HasLabel ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " h2 " ) ) ) :
16 r e t u r n Noth ing ( )
17 r e t u r n ToCurve ( edge )
18

19 # Mapper : r e p l a c e each edge by a cu r ve d l i n e
20 d e f e d g e _ t o _ c u r v e ( edge ) :
21 s r c _ c = P o i n t L a b e l e d ( z ig , " s t a r t " )
22 d s t _ c = P o i n t L a b e l e d ( z ig , " end " )
23 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
24 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
25 i f Random ( edge , 0 , 1 , 0 ) < 0 . 5 :
26 r e t u r n M a t c h P o i n t s ( z ig , s r c _ c , d s t _ c , s r c_v , d s t _ v )
27 e l s e :
28 r e t u r n M a t c h P o i n t s ( z ig , s r c _ c , d s t _ c , ds t_v , s r c _ v )
29

30 # Mapping o p e r a t o r s
31 w a l l _ t e x = MapToEdges ( g r i d _ t o _ w a l l , g r i d _ t e x )
32 p u z z l e _ t e x = MapToEdges ( e d g e _ t o _ c u r v e , w a l l _ t e x )
33

34 # F i n a l t e x t u r e
35 ExportSVG ( p u z z l e _ t e x , s i z e )

Rosettes 36 sec

1 d e f r o s e t t e ( ) :
2 s i z e = 2000
3 l i n e = ImportSVG ( " d a t a / l i n e . svg " )
4 c i r c l e = ImportSVG ( " d a t a / c i r c l e . svg " )
5

6 # Uniform p a r t i t i o n ( around 70 f a c e s )
7 p r o p s = I r r e g u l a r P r o p e r t i e s ( 7 0 / ( s i z e ∗ s i z e ) )
8 p a r t _ t e x = Uni formPart i t i on ( props , KEEP_OUTSIDE )
9

10 # Mapper : c r e a t e a s t a r i n each f a c e
11 d e f f a c e _ t o _ s t a r ( f a c e ) :
12 r o t = Random ( face , 0 . 0 , 2 . 0 ∗ pi , 0 )
13 elem1 = MatchPo in t ( l i n e , BBoxCenter ( l i n e ) , C e n t r o i d ( f a c e ) )
14 elem2 = Append ( R o t a t e ( elem1 , r o t ) , R o t a t e ( elem1 , r o t + p i / 2 ) )
15 elem3 = Append ( elem2 , R o t a t e ( elem2 , p i / 4 ) )
16 r e t u r n elem3
17

18 # Mapper : p l a c e a c i r c l e on each v e r t e x
19 d e f v e r t e x _ t o _ c i r c l e ( v e r t e x ) :
20 i f ( l e n ( I n c i d e n t E d g e s ( v e r t e x ) ) >1) :
21 r e t u r n Noth ing ( )
22 r e t u r n MatchPo in t ( c i r c l e , BBoxCenter ( c i r c l e ) , L o c a t i o n (

v e r t e x ) )
23

24 # Mapping o p e r a t o r s
25 s t a r s _ t e x = MapToFaces ( f a c e _ t o _ s t a r , p a r t _ t e x )
26 f l o w e r s _ t e x = MapToVertices ( v e r t e x _ t o _ c i r c l e , s t a r s _ t e x )
27

28 # F i n a l t e x t u r e
29 ExportSVG ( f l o w e r s _ t e x , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 5

Cracks 35 sec

1 d e f c r a c k s ( ) :
2 s i z e = 2000
3 l i n e s = [ ImportSVG ( " d a t a / l i n e 1 . svg " ) ,
4 ImportSVG ( " d a t a / l i n e 2 . svg " ) ,
5 ImportSVG ( " d a t a / l i n e 3 . svg " ) ]
6

7 # Random p a r t i t i o n ( around 200 f a c e s )
8 p r o p s = I r r e g u l a r P r o p e r t i e s ( 2 0 0 / ( s i z e ∗ s i z e ) )
9 p a r t _ t e x = RandomPartit ion ( props , KEEP_OUTSIDE )

10

11 # Mapper : r e s c a l e each f a c e
12 d e f r e s c a l e _ f a c e ( f a c e ) :
13 r e t u r n S c a l e ( Contour ( f a c e ) , 0 . 8 )
14

15 # Mapper : r e p l a c e each edge by a random c ur ve d l i n e
16 d e f e d g e _ t o _ c u r v e ( edge ) :
17 l i n e = l i n e s [ f l o o r ( Random ( edge , 0 , l e n ( l i n e s ) , 0 ) ) ]
18 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
19 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
20 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
21 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
22 r e t u r n M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
23

24 # Mapping o p e r a t o r s
25 r e d u c e d _ t e x = MapToFaces ( r e s c a l e _ f a c e , p a r t _ t e x )
26 c r a c k s _ t e x = MapToEdges ( e d g e _ t o _ c u r v e , r e d u c e d _ t e x )
27

28 # F i n a l t e x t u r e
29 ExportSVG ( c r a c k s _ t e x , s i z e )

By example limitations: bimodal hatching 7 sec

1 d e f e x a m p l a r _ b a s e d _ a ( ) :
2 s i z e = 2000
3 h a t c h = ImportSVG ( " d a t a / h a t c h . svg " )
4

5 # Grid p a r t i t i o n , i n c l u d i n g f a c e l a b e l s
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 , s i z e / 1 0 )
7 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , s i z e / 2 0 )
8 S e t F a c e L a b e l s ( l i n e s 1 , " h1 " , " h2 " )
9 S e t F a c e L a b e l s ( l i n e s 2 , " v1 " , " v2 " )

10 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
11

12 # Mapper : p l a c e 2 h a t c h e s i n one f a c e on two
13 d e f f a c e _ t o _ h a t c h e s ( f a c e ) :
14 i f ( ( HasLabel ( f ace , " v1 " ) and HasLabel ( f ace , " h1 " ) ) o r
15 ( HasLabel ( f ace , " v2 " ) and HasLabel ( f ace , " h2 " ) ) ) :
16 elem1 = S c a l e ( ha tch , Random ( face , 2 . 6 , 2 . 7 , 1 ) )
17 elem2 = R o t a t e ( elem1 , p i /7+ Random ( face ,´ p i / 1 2 , p i / 1 2 , 2 ) )
18 elem3 = R o t a t e ( elem1 , p i /2+ Random ( face ,´ p i / 1 2 , p i / 1 2 , 3 ) )
19 elem4 = Append ( elem2 , elem3 )
20 w = BBoxWidth ( f a c e ) / 7
21 h = BBoxHeight ( f a c e ) / 7
22 pos = C e n t r o i d ( f a c e ) + P o i n t ( Random ( face ,´w, w, 4 ) ,

Random ( face ,´h , h , 5 ) )
23 r e t u r n MatchPo in t ( elem4 , BBoxCenter ( elem4 ) , pos )
24 r e t u r n Noth ing ( )
25

26 # Mapping o p e r a t o r
27 h a t c h _ t e x = MapToFaces ( f a c e _ t o _ h a t c h e s , g r i d _ t e x )
28

29 # F i n a l t e x t u r e
30 ExportSVG ( h a t c h _ t e x , s i z e )
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6 ‚ H. Loi et al.

By example limitations: regular crosses 6 sec

1 d e f exampla r_based_b ( ) :
2 s i z e = 2000
3 c r o s s = ImportSVG ( " d a t a / c r o s s . svg " )
4

5 # Grid p a r t i t i o n , i n c l u d i n g f a c e l a b e l s
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 , s i z e / 1 0 )
7 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , s i z e / 1 8 )
8 S e t F a c e L a b e l s ( l i n e s 1 , " h1 " , " h2 " )
9 S e t F a c e L a b e l s ( l i n e s 2 , " v1 " , " v2 " )

10 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
11

12 # Mapper : p l a c e a c r o s s i n one f a c e on two
13 d e f f a c e _ t o _ h a t c h e s ( f a c e ) :
14 i f ( ( HasLabel ( f ace , " v1 " ) and HasLabel ( f ace , " h1 " ) ) o r
15 ( HasLabel ( f ace , " v2 " ) and HasLabel ( f ace , " h2 " ) ) ) :
16 elem1 = S c a l e ( c r o s s , Random ( face , 1 . 3 5 , 1 . 4 5 , 2 ) )
17 elem2 = R o t a t e ( elem1 , Random ( face ,´ p i / 2 0 , p i / 2 0 , 4 ) )
18 r e t u r n MatchPo in t ( elem2 , BBoxCenter ( elem2 ) , BBoxCenter (

f a c e ) )
19 r e t u r n Noth ing ( )
20

21 # Mapping o p e r a t o r
22 h a t c h _ t e x = MapToFaces ( f a c e _ t o _ h a t c h e s , g r i d _ t e x )
23

24 # F i n a l t e x t u r e
25 ExportSVG ( h a t c h _ t e x , s i z e )

By example limitations: regular curves 4 sec

1 d e f e x a m p l a r _ b a s e d _ c ( ) :
2 s i z e = 2000
3 h a t c h = ImportSVG ( " d a t a / h a t c h . svg " )
4

5 # Grid p a r t i t i o n
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( p i / 4 , s i z e / 1 0 )
7 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i /2+ p i / 4 , s i z e / 1 0 )
8 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
9

10 # Mapper : p l a c e a cu rv e d l i n e i n each f a c e
11 d e f f a c e _ t o _ h a t c h ( f a c e ) :
12 s r c _ p = BBoxCenter ( h a t c h )
13 d s t _ p = C e n t r o i d ( f a c e )
14 elem1 = S c a l e ( ha tch , Random ( face , 1 . 3 , 1 . 4 , 0 ) )
15 elem2 = R o t a t e ( elem1 , p i /4+ Random ( face ,´ p i / 1 2 , p i / 1 2 , 1 ) )
16 r e t u r n MatchPo in t ( elem2 , s rc_p , d s t _ p )
17

18 # Mapping o p e r a t o r
19 h a t c h _ t e x = MapToFaces ( f a c e _ t o _ h a t c h , g r i d _ t e x )
20

21 # F i n a l t e x t u r e
22 ExportSVG ( h a t c h _ t e x , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 7

By example limitations: clusters 42 sec

1 d e f exampla r_based_d ( ) :
2 s i z e = 2000
3 c i r c l e = ImportSVG ( " d a t a / c i r c l e . svg " )
4

5 # S t r i p e s p a r t i t i o n , i n c l u d i n g f a c e l a b e l s
6 l i n e s = S t r i p e s P r o p e r t i e s ( p i / 2 , s i z e / 1 0 )
7 S e t F a c e L a b e l s ( l i n e s , " v1 " , " v2 " )
8 s t r i p e s _ t e x = S t r i p e s P a r t i t i o n ( l i n e s )
9

10 # Mapper : p l a c e a c i r c l e i n each f a c e
11 d e f f a c e _ t o _ c i r c l e ( f a c e ) :
12 r e t u r n S c a l e ( MatchPo in t ( c i r c l e , BBoxCenter ( c i r c l e ) ,

C e n t r o i d ( f a c e ) ) , 0 . 0 2 )
13

14 # Mapper : c r e a t e s a d o t p a t t e r n i n one f a c e on two
15 d e f f a c e _ t o _ c i r c l e s ( f a c e ) :
16 i f HasLabel ( f ace , " v2 " ) :
17 p r o p s = I r r e g u l a r P r o p e r t i e s ( 1 0 0 / ( BBoxWidth ( f a c e ) ∗

BBoxHeight ( f a c e ) ) )
18 p a r t = Uni formPart i t i on ( props ,CROP_ADD_BOUNDARY)
19 c i r c = MapToFaces ( f a c e _ t o _ c i r c l e , p a r t )
20 r e t u r n c i r c ( f a c e )
21 r e t u r n Noth ing ( )
22

23 # Mapping o p e r a t o r
24 t e x t u r e = MapToFaces ( f a c e _ t o _ c i r c l e s , s t r i p e s _ t e x )
25

26 # F i n a l t e x t u r e
27 ExportSVG ( t e x t u r e , s i z e )

Teaser: example a 25 sec

1 d e f t e a s e r _ a ( ) :
2 # Load m u l t i p l e c u r v e and b lob sh ape s
3 c u r v e s = [ ImportSVG ( " d a t a / c u rv e1 . svg " ) ,
4 ImportSVG ( " d a t a / cu r ve 2 . svg " ) ,
5 ImportSVG ( " d a t a / cu r ve 3 . svg " ) ,
6 ImportSVG ( " d a t a / cu r ve 4 . svg " ) ]
7 b l o b s = [ ImportSVG ( " d a t a / b lob1 . svg " ) ,
8 ImportSVG ( " d a t a / b lob2 . svg " ) ,
9 ImportSVG ( " d a t a / b lob3 . svg " ) ,

10 ImportSVG ( " d a t a / b lob4 . svg " ) ]
11 s i z e = 2000
12

13 # Mapper : r e p l a c e each edge by a random c u r v e
14 d e f e d g e _ t o _ c u r v e ( edge ) :
15 c u r v e = c u r v e s [ f l o o r ( Random ( edge , 0 , l e n ( c u r v e s ) , 0 ) ) ]
16 s r c _ c = P o i n t L a b e l e d ( curve , " bot tom " )
17 d s t _ c = P o i n t L a b e l e d ( curve , " t o p " )
18 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
19 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
20 r e t u r n M a t c h P o i n t s ( curve , s r c _ c , d s t _ c , s r c_v , d s t _ v )
21

22 # Mapper : r e p l a c e each v e r t e x by a random blob
23 d e f v e r t e x _ t o _ b l o b ( v e r t e x ) :
24 b lob = b l o b s [ f l o o r ( Random ( v e r t e x , 0 , l e n ( b l o b s ) , 0 ) ) ]
25 r e t u r n MatchPo in t ( blob , BBoxCenter ( b lob ) , L o c a t i o n ( v e r t e x ) )
26

27 # Grid P a r t i t i o n
28 l i n e s 1 = S t r i p e s P r o p e r t i e s ( p i / 3 , 1 5 0 )
29 l i n e s 2 = S t r i p e s P r o p e r t i e s (´ p i / 3 , 1 5 0 )
30 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
31

32 # Mapping o p e r a t o r s
33 c u r v e _ t e x = MapToEdges ( e d g e _ t o _ c u r v e , g r i d _ t e x )
34 b l o b _ t e x = MapToVertices ( v e r t e x _ t o _ b l o b , g r i d _ t e x )
35

36 # Combining
37 f i n a l _ t e x = Union ( b l o b _ t e x , Outside ( c u r v e _ t e x , b l o b _ t e x , CROP) )
38

39 # F i n a l t e x t u r e
40 ExportSVG ( f i n a l _ t e x , s i z e )
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8 ‚ H. Loi et al.

Teaser: example b 2 min, 9 sec

1 # c r e a t e a t e x t u r e w i t h non´o v e r l a p p i n g c o n c e n t r i c c i r c l e s
2 d e f c i r c l e s _ i n _ c i r c l e s ( d e n s i t y ) :
3 c i r = [ ImportSVG ( " d a t a / c i r c l e 1 . svg " ) ,
4 ImportSVG ( " d a t a / c i r c l e 2 . svg " ) ,
5 ImportSVG ( " d a t a / c i r c l e 3 . svg " ) ]
6

7 # Uniform p a r t i t i o n
8 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
9 p a r t = Uni formPart i t i on ( props , KEEP_OUTSIDE )

10

11 # Mapper : p l a c e c i r c l e s i n each f a c e
12 d e f f a c e _ t o _ c i r c l e s ( f a c e ) :
13 a l l _ c i r c = Noth ing ( )
14 c u r _ s c a l e = Random ( face , 0 . 3 , 0 . 8 , 0 ) ;
15

16 # P e r t u r b shape and s c a l e f o r each c i r c l e
17 i = 0
18 w h i l e c u r _ s c a l e > 0 . 0 :
19 c i r c l e = c i r [ f l o o r ( Random ( face , 0 , l e n ( c i r c l e s ) , i ) ) ]
20 c u r _ c i r c = S c a l e ( MatchFace ( c i r c l e , f a c e ) , c u r _ s c a l e )
21 c u r _ c i r c = R o t a t e ( c u r _ c i r c , Random ( face , 0 , 2∗ pi , i +10) )
22 a l l _ c i r c = Append ( a l l _ c i r c , c u r _ c i r c )
23 c u r _ s c a l e = c u r _ s c a l e Ŕandom ( face , 0 . 0 9 , 0 . 2 , i +20)
24 i = i +1
25

26 r e t u r n a l l _ c i r c
27

28 r e t u r n MapToFaces ( f a c e _ t o _ c i r c l e s , p a r t )
29

30 d e f t e a s e r _ b ( ) :
31 s i z e = 2000
32

33 # C re a t e a f i r s t l a y e r o f c i r c l e s
34 t e x = c i r c l e s _ i n _ c i r c l e s ( 1 5 / ( s i z e ∗ s i z e ) )
35

36 # Combine l a y e r s
37 f o r i i n r a n g e ( 0 , 9 ) :
38 tmp = c i r c l e s _ i n _ c i r c l e s ( 1 5 / ( s i z e ∗ s i z e ) )
39 t e x = Union ( tmp , Outside ( t ex , tmp , CROP) )
40

41 ExportSVG ( tex , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 9

Teaser: example c 1 sec

1 d e f t e a s e r _ c ( ) :
2 s i z e = 2000
3

4 # Grid p a r t i t i o n , i n c l u d i n g edge l a b e l s
5 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 , 2 0 0 )
6 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , 1 2 0 )
7 S e t E d g e L a b e l s ( l i n e s 1 , " h1 " , " h2 " )
8 S e t E d g e L a b e l s ( l i n e s 2 , " v1 " , " v2 " , " v3 " , " v4 " )
9 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )

10

11 # Mapper : remove edges c o n t a i n i n g s p e c i f i c l a b e l s e q u e n c e s
12 d e f remove_edge ( edge ) :
13 i f HasLabel ( edge , " h1 " ) o r HasLabel ( edge , " h2 " ) :
14 r e t u r n ToCurve ( edge )
15 i f HasLabel ( I n c i d e n t E d g e s ( T a r g e t V e r t e x ( edge ) ) , " h1 " ) :
16 i f HasLabel ( edge , " v1 " ) :
17 r e t u r n ToCurve ( edge )
18 e l s e :
19 r e t u r n Noth ing ( )
20 e l s e :
21 i f HasLabel ( edge , " v2 " ) o r HasLabel ( edge , " v4 " ) :
22 r e t u r n ToCurve ( edge )
23 e l s e :
24 r e t u r n Noth ing ( )
25

26 # Mapper : r e s c a l e each f a c e
27 d e f s h r i n k _ f a c e ( f a c e ) :
28 i f HasLabel ( I n c i d e n t E d g e s ( f a c e ) , " v1 " ) :
29 r e t u r n S c a l e ( Contour ( f a c e ) , 0 . 9 )
30 e l s e :
31 r e t u r n S c a l e ( Contour ( f a c e ) , 0 . 8 )
32

33 # Mapping o p e r a t o r
34 w a l l _ t e x = MapToEdges ( remove_edge , g r i d _ t e x )
35 s h r i n k _ t e x = MapToFaces ( s h r i n k _ f a c e , w a l l _ t e x )
36

37 # F i n a l t e x t u r e
38 ExportSVG ( s h r i n k _ t e x , s i z e )

Teaser: example d 3 min, 40 sec

1 d e f t e a s e r _ d ( ) :
2 # Load s e v e r a l c u r v e s
3 c u r v e s = [ ImportSVG ( " d a t a / b i g h a t c h 1 . svg " ) ,
4 ImportSVG ( " d a t a / b i g h a t c h 2 . svg " ) ,
5 ImportSVG ( " d a t a / b i g h a t c h 3 . svg " ) ,
6 ImportSVG ( " d a t a / b i g h a t c h 4 . svg " ) ]
7 s i z e = 2000
8

9 # Uniform p a r t i t i o n ( w i t h around 1000 f a c e s )
10 p r o p s = I r r e g u l a r P r o p e r t i e s ( 1 0 0 0 / ( s i z e ∗ s i z e ) )
11 i n i t _ t e x = Uni formPart i t i on ( props , KEEP_OUTSIDE )
12

13 # Mapper : p l a c e a v e r t i c a l or h o r i z o n t a l c u r v e on each f a c e
14 d e f f a c e _ t o _ h a t c h e s ( f a c e ) :
15 c u r v e = c u r v e s [ f l o o r ( Random ( face , 0 , l e n ( c u r v e s ) , 0 ) ) ]
16 i f Random ( face , 0 , 1 , 1 ) > 0 . 5 :
17 c u r v e = R o t a t e ( curve , p i / 2 )
18 r e t u r n MatchPo in t ( curve , BBoxCenter ( c u r v e ) , C e n t r o i d ( f a c e ) )
19

20 # Mapping o p e r a t o r
21 h a t c h _ t e x = MapToFaces ( f a c e _ t o _ h a t c h e s , i n i t _ t e x )
22

23 # F i n a l t e x t u r e
24 ExportSVG ( h a t c h _ t e x , s i z e )
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10 ‚ H. Loi et al.

Teaser: example e 20 sec

1 d e f t e a s e r _ e ( ) :
2 s i z e = 2000
3 wheel = ImportSVG ( " d a t a / wheel1 . svg " )
4 s t i p p l e = ImportSVG ( " d a t a / s t i p p l e 1 . svg " )
5

6 # Uniform p a r t i t i o n ( around 100 f a c e s )
7 p r op s1 = I r r e g u l a r P r o p e r t i e s ( 1 0 0 / ( s i z e ∗ s i z e ) )
8 t e x 1 = Uni formPart i t i on ( props1 , KEEP_OUTSIDE )
9

10 # Random p a r t i t i o n ( around 1200 f a c e s )
11 p r op s2 = I r r e g u l a r P r o p e r t i e s ( 1 2 0 0 / ( s i z e ∗ s i z e ) )
12 t e x 2 = RandomPartit ion ( props2 , KEEP_OUTSIDE )
13

14 # Mapper : p l a c e a wheel i n each f a c e
15 d e f f a c e _ t o _ w h e e l ( f a c e ) :
16 w = S c a l e ( R o t a t e ( wheel , Random ( face , 0 , 2∗ pi , 0 ) ) , Random ( face

, 0 . 8 , 1 , 1 ) )
17 r e t u r n MatchPo in t (w, BBoxCenter (w) , C e n t r o i d ( f a c e ) )
18

19 # Mapper : p l a c e a s t i p p l e i n each f a c e
20 d e f f a c e _ t o _ s t i p p l e s ( f a c e ) :
21 s = S c a l e ( R o t a t e ( s t i p p l e , Random ( face , 0 , 2∗ pi , 0 ) ) , Random (

face , 0 . 9 , 1 , 1 ) )
22 r e t u r n MatchPo in t ( s , BBoxCenter ( s ) , C e n t r o i d ( f a c e ) )
23

24 # Mapping o p e r a t o r s
25 t e x _ w h e e l = MapToFaces ( f a c e _ t o _ w h e e l , t e x 1 )
26 t e x _ s t i p p l e s = MapToFaces ( f a c e _ t o _ s t i p p l e s , t e x 2 )
27

28 # Combining o p e r a t o r s
29 t e x t u r e = Union ( t ex_whee l , Outside ( t e x _ s t i p p l e s , t ex_whee l ,

KEEP_INSIDE ) )
30

31 # F i n a l t e x t u r e
32 ExportSVG ( t e x t u r e , s i z e )

Teaser: example f 3 sec

1 d e f t e a s e r _ f ( ) :
2 # Random p a r t i t i o n ( around 30 f a c e s )
3 s i z e = 2000
4 p r o p s = I r r e g u l a r P r o p e r t i e s ( 3 0 / ( s i z e ∗ s i z e ) )
5 i n i t _ t e x = RandomPartit ion ( props , KEEP_OUTSIDE )
6

7 # Mapper : r e s c a l e each f a c e
8 d e f sca le_map ( f a c e ) :
9 r e t u r n S c a l e ( Contour ( f a c e ) , 0 . 9 5 )

10

11 # Mapper : p r o d u c e s s t r i p e s on each f a c e
12 d e f hatch_map ( f a c e ) :
13 a n g l e = Random ( face , 0 , 2∗ pi , 1 )
14 l i n e s = S t r i p e s P r o p e r t i e s ( ang le , 4 0 )
15 r e t u r n S t r i p e s P a r t i t i o n ( l i n e s ) ( f a c e )
16

17 # Mapper : remove boundary edges
18 d e f border_map ( edge ) :
19 i f I sBounda ry ( edge ) :
20 r e t u r n Noth ing ( )
21 r e t u r n ToCurve ( edge )
22

23 # Mapping o p e r a t o r s
24 t e x 1 = MapToFaces ( sca le_map , i n i t _ t e x )
25 t e x 2 = MapToFaces ( hatch_map , t e x 1 )
26 t e x 3 = MapToEdges ( border_map , t e x 2 )
27

28 # F i n a l t e x t u r e
29 ExportSVG ( tex3 , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 11

Teaser: example g 6 sec

1 d e f t e a s e r _ g ( ) :
2 c u r v e s = [ ImportSVG ( " d a t a / l i n e 1 . svg " ) ,
3 ImportSVG ( " d a t a / l i n e 2 . svg " ) ]
4

5 # Grid p a r t i t i o n , i n c l u d i n g f a c e l a b e l s
6 s i z e = 2000
7 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 , 2 0 0 )
8 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , 2 0 0 )
9 S e t F a c e L a b e l s ( l i n e s 1 , " h1 " , " h2 " )

10 S e t F a c e L a b e l s ( l i n e s 2 , " v1 " , " v2 " )
11 g r i d l _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
12

13 # Mapper : r e p l a c e each edge by a random c u r v e
14 d e f e d g e _ t o _ c u r v e ( edge ) :
15 i f I sBounda ry ( edge ) :
16 r e t u r n ToCurve ( edge )
17 c u r v e = c u r v e s [ f l o o r ( Random ( edge , 0 , l e n ( c u r v e s ) , 0 ) ) ]
18 s r c _ c = P o i n t L a b e l e d ( curve , " s t a r t " )
19 d s t _ c = P o i n t L a b e l e d ( curve , " end " )
20 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
21 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
22 i f Random ( edge , 0 , 1 , 1 ) < 0 . 5 :
23 r e t u r n M a t c h P o i n t s ( curve , s r c _ c , d s t _ c , s r c_v , d s t _ v )
24 e l s e :
25 r e t u r n M a t c h P o i n t s ( curve , d s t _ c , s r c _ c , s r c_v , d s t _ v )
26

27 # Mapper : c r e a t e s s t r i p e s i n each f a c e
28 d e f f a c e _ t o _ s t r i p e s ( f a c e ) :
29 wid th = BBoxWidth ( f a c e ) / Random ( face , 4 , 6 , 0 )
30 t h e t a = 0
31 i f ( ( HasLabel ( f ace , " h1 " ) and HasLabel ( f ace , " v1 " ) ) o r
32 ( HasLabel ( f ace , " h2 " ) and HasLabel ( f ace , " v2 " ) ) ) :
33 t h e t a = p i / 2
34 l i n e s = S t r i p e s P r o p e r t i e s ( t h e t a , w id th )
35 s t r i p e s = S t r i p e s P a r t i t i o n ( l i n e s )
36 r e t u r n MapToEdges ( e d g e _ t o _ c u r v e , s t r i p e s ) ( f a c e )
37

38 # Mapping o p e r a t o r
39 t i l e d _ t e x = MapToFaces ( f a c e _ t o _ s t r i p e s , g r i d l _ t e x )
40

41 # F i n a l t e x t u r e
42 ExportSVG ( t i l e d _ t e x , s i z e )
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12 ‚ H. Loi et al.

Teaser: example h 26 sec

1 d e f t e a s e r _ h ( ) :
2 s i z e = 2000
3

4 # S t r i p e p a r t i t i o n
5 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 . 0 , 3 0 0 )
6 Se tFaceTags ( l i n e s 1 , " h1 " , " h2 " )
7 s t r i p e s 1 = S t r i p e s P a r t i t i o n ( l i n e s 1 )
8

9 # S t r i p e p a r t i t i o n
10 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , 3 0 0 )
11 S e t F a c e L a b e l s ( l i n e s 2 , " v1 " , " v2 " )
12 s t r i p e s 2 = S t r i p e s P a r t i t i o n ( l i n e s 2 )
13

14 # Grid p a r t i t i o n w i t h l a b e l s
15 l i n e s 3 = S t r i p e s P r o p e r t i e s ( 0 . 0 , 1 0 0 , 1 0 0 , 1 0 0 , 3 0 0 )
16 S e t F a c e L a b e l s ( l i n e s 3 , " h1 " , " h2 " , " h3 " , " h4 " )
17 l i n e s 4 = S t r i p e s P r o p e r t i e s ( p i / 2 , 1 0 0 , 1 0 0 , 1 0 0 , 3 0 0 )
18 S e t F a c e L a b e l s ( l i n e s 4 , " v1 " , " v2 " , " v3 " , " v4 " )
19 g r i d = G r i d P a r t i t i o n ( l i n e s 3 , l i n e s 4 , KEEP_OUTSIDE )
20

21 # C re a t e a s t r i p e p a r t i t i o n w i t h s p e c i f i e d a n g l e and w i d t h
22 d e f h a t c h ( ang le , wid th ) :
23 l i n e s = S t r i p e s P r o p e r t i e s ( ang le , w id th )
24 r e t u r n S t r i p e s P a r t i t i o n ( l i n e s )
25

26 # Mapper : c r e a t e ´p i / 4 s t r i p e s i n each f a c e
27 d e f h a t c h _ m a p _ s t r i p e s 1 ( f ) :
28 a n g l e = ´p i / 4
29 i f HasLabel ( f , " h1 " ) :
30 r e t u r n h a t c h ( ang le , 3 0 ) ( f )
31 e l s e :
32 r e t u r n Noth ing ( )
33

34 # Mapper : c r e a t e p i / 4 s t r i p e s i n each f a c e
35 d e f h a t c h _ m a p _ s t r i p e s 2 ( f ) :
36 a n g l e = p i / 4
37 i f HasLabel ( f , " v1 " ) :
38 r e t u r n h a t c h ( ang le , 3 0 ) ( f )
39 e l s e :
40 r e t u r n Noth ing ( )
41

42 # Mapper : c r e a t e p i / 2 s t r i p e s i n s p e c i f i c f a c e s
43 d e f h a t c h _ m a p _ g r i d ( f ) :
44 a n g l e = p i / 2
45 i f HasLabel ( f , " h1 " ) :
46 r e t u r n h a t c h ( ang le , 1 0 ) ( f )
47 e l i f HasLabel ( f , " v1 " ) :
48 r e t u r n h a t c h ( ang le , 1 0 ) ( f )
49 e l s e :
50 r e t u r n Noth ing ( )
51

52 # Mapping o p e r a t o r s
53 t e x 1 = MapToFaces ( h a t c h _ m a p _ s t r i p e s 1 , s t r i p e s 1 )
54 t e x 2 = MapToFaces ( h a t c h _ m a p _ s t r i p e s 2 , s t r i p e s 2 )
55 t e x 4 = MapToFaces ( ha tch_map_gr id , g r i d )
56

57 # Merging o p e r a t o r s
58 t e x 3 = Union ( t ex1 , t e x 2 )
59 t e x 5 = Union ( t ex3 , t e x 4 )
60

61 ExportSVG ( tex5 , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 13

Combining a: texture 1 1 sec

1 d e f s q u a r e s ( t h e t a , wid th ) :
2 # Grid p a r t i t i o n w i t h g i v e n w i d t h and o r i e n t a t i o n
3 l i n e s 1 = S t r i p e s P r o p e r t i e s ( t h e t a , wid th )
4 l i n e s 2 = S t r i p e s P r o p e r t i e s ( t h e t a + p i / 2 . 0 , wid th )
5 g r i d _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
6 s q u a r e = ImportSVG ( " d a t a / s q u a r e . svg " )
7

8 # Mapper : p l a c e a rounded sq uar e i n each f a c e
9 d e f f a c e _ t o _ s q u a r e ( f a c e ) :

10 r e t u r n R o t a t e ( MatchFace ( squa re , f a c e ) , Random ( face , 0 . 0 , 2 . 0 ∗
pi , 1 ) )

11

12 # R e t ur n t h e t e x t u r e g e n r a t e d v i a t h e mapping o p e r a t o r
13 r e t u r n MapToFaces ( f a c e _ t o _ s q u a r e , g r i d _ t e x )
14

15 d e f combine_a ( ) :
16 t e x 1 = s q u a r e s ( p i / 4 , 4 0 0 )
17 ExportSVG ( tex1 , 2 0 0 0 )

Combining b: texture 2 1 sec

1 d e f c u r v e s ( t h e t a , wid th ) :
2 # S t r i p e s p a r t i t i o n w i t h g i v e n w i d t h and o r i e n t a t i o n
3 p r o p s = S t r i p e s P r o p e r t i e s ( t h e t a , wid th )
4 s t r i p e s = S t r i p e s P a r t i t i o n ( p r o p s )
5 l i n e = ImportSVG ( " d a t a / l i n e 6 . svg " )
6

7 # Mapper : r e p l a c e each edge by a c u r v e
8 d e f l i n e _ t o _ c u r v e ( edge ) :
9 i f I sBounda ry ( edge ) :

10 r e t u r n Noth ing ( )
11 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
12 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
13 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
14 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
15 r e t u r n M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
16

17 # R e t ur n t h e t e x t u r e g e n r a t e d v i a t h e mapping o p e r a t o r
18 r e t u r n MapToEdges ( l i n e _ t o _ c u r v e , s t r i p e s )
19

20 d e f combine_b ( ) :
21 t e x 2 = c u r v e s ( p i / 6 , 8 0 )
22 ExportSVG ( tex2 , 2 0 0 0 )
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14 ‚ H. Loi et al.

Combining c: texture 3 13 sec

1 d e f c i r c l e s ( d e n s i t y ) :
2 # Uniform p a r t i t i o n w i t h g i v e n d e n s i t y
3 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
4 p a r t = Uni formPart i t i on ( props , KEEP_OUTSIDE )
5 c i r c l e = ImportSVG ( " d a t a / c i r c l e . svg " )
6

7 # Mapper : p l a c e a c i r c l e i n each f a c e
8 d e f f a c e _ t o _ c i r c l e ( f a c e ) :
9 s r c _ p = BBoxCenter ( c i r c l e )

10 d s t _ p = C e n t r o i d ( f a c e )
11 r e t u r n S c a l e ( MatchPo in t ( c i r c l e , s r c_p , d s t _ p ) , Random ( face

, 0 . 0 5 , 0 . 1 5 , 0 ) )
12

13 # Mapping o p e r a t o r
14 r e t u r n MapToFaces ( f a c e _ t o _ c i r c l e , p a r t )
15

16 d e f combine_c ( ) :
17 t e x 3 = c i r c l e s ( 8 . 5 e ´5)
18 ExportSVG ( tex3 , 2 0 0 0 )

Combining d: merging tex1 and tex2 4 sec

1 d e f combine_d ( ) :
2 t e x 1 = s q u a r e s ( p i / 4 , 4 0 0 )
3 t e x 2 = c u r v e s ( p i / 6 , 8 0 )
4 t e x f = Union ( t ex1 , t e x 2 )
5 ExportSVG ( t e x f , 2 0 0 0 )
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Programmable 2D Arrangements for Element Texture Design ‚ 15

Combining e: tex2 inside tex1 (crop) 3 sec

1 d e f combine_e ( ) :
2 t e x 1 = s q u a r e s ( p i / 4 , 4 0 0 )
3 t e x 2 = c u r v e s ( p i / 6 , 8 0 )
4 t e x f = I n s i d e ( t ex2 , tex1 , CROP)
5 ExportSVG ( t e x f , 2 0 0 0 )

Combining f: tex3 inside tex1 (keep outside) 15 sec

1 d e f combine_f ( ) :
2 t e x 1 = s q u a r e s ( p i / 4 , 4 0 0 )
3 t e x 3 = c i r c l e s ( 8 . 5 e ´5)
4 t e x f = I n s i d e ( t ex3 , tex1 , KEEP_OUTSIDE )
5 ExportSVG ( t e x f , 2 0 0 0 )
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Combining g: tex3 outside tex1 (crop) 15 sec

1 d e f combine_g ( ) :
2 t e x 1 = s q u a r e s ( p i / 4 , 4 0 0 )
3 t e x 3 = c i r c l e s ( 8 . 5 e ´5)
4 t e x f = Outside ( t ex3 , tex1 , CROP)
5 ExportSVG ( t e x f , 2 0 0 0 )

Combining h: tex3 outside tex1 (keep inside) 15 sec

1 d e f combine_h ( ) :
2 t e x 1 = s q u a r e s ( p i / 4 , 4 0 0 )
3 t e x 3 = c i r c l e s ( 8 . 5 e ´5)
4 t e x f = Outside ( t ex3 , tex1 , KEEP_INSIDE )
5 ExportSVG ( t e x f , 2 0 0 0 )
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Programmable 2D Arrangements for Element Texture Design ‚ 17

Regular result (a) 30 sec

1 d e f c o m p l e x _ r e g u l a r 0 1 ( ) :
2 s i z e = 2000
3

4 # Grid p a r t i t i o n
5 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 . 0 , 2 0 0 )
6 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 . 0 , 2 0 0 )
7 g r i d = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
8

9 # S t r i p e p a r t i t i o n
10 l i n e s = S t r i p e s P r o p e r t i e s ( 0 , 1 5 )
11 h a t c h = S t r i p e s P a r t i t i o n ( l i n e s )
12

13 # Mapper : r o t a t e f a c e s w i t h a p i / 4 a n g l e
14 d e f r o t a t e _ m a p ( f ) :
15 r e t u r n R o t a t e ( Contour ( f ) , p i / 4 )
16

17 # Mapper : s c a l e each f a c e w i t h a f a c t o r 0 . 8
18 d e f sca le_map ( f ) :
19 r e t u r n S c a l e ( Contour ( f ) , 0 . 8 )
20

21 # Mapping o p e r a t o r s ( r o t a t e / s c a l e )
22 t e x 1 = MapToFaces ( r o t a t e_map , g r i d )
23 t e x 2 = MapToFaces ( sca le_map , t e x 1 )
24

25 # Combining o p e r a t o r
26 t e x 3 = Outside ( ha tch , tex2 , CROP)
27

28 ExportSVG ( tex3 , s i z e )
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Regular result (b) 39 sec

1 d e f c o m p l e x _ r e g u l a r 0 2 ( ) :
2 s i z e = 2000
3 l i n e = ImportSVG ( " d a t a / l i n e 3 . svg " )
4

5 # Grid p a r t i t i o n and l a b e l s
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( p i / 4 . 0 , 2 0 0 )
7 l i n e s 2 = S t r i p e s P r o p e r t i e s (´ p i / 4 . 0 , 2 0 0 )
8 SetEdgeTags ( l i n e s 1 , " h1 " , " h2 " , " h3 " , " h4 " )
9 SetEdgeTags ( l i n e s 2 , " v1 " , " v2 " , " v3 " , " v4 " )

10 g r i d = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
11

12 # Mapper : keep or remove edge
13 d e f gr id_ to_V_mapper ( edge ) :
14 i f HasTag ( edge , " v1 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " h1 " ) :
15 r e t u r n Noth ing ( )
16 i f HasTag ( edge , " v2 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " h2 " ) :
17 r e t u r n Noth ing ( )
18 i f HasTag ( edge , " v3 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " h3 " ) :
19 r e t u r n Noth ing ( )
20 i f HasTag ( edge , " v4 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " h4 " ) :
21 r e t u r n Noth ing ( )
22 i f HasTag ( edge , " h1 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " v3 " ) :
23 r e t u r n Noth ing ( )
24 i f HasTag ( edge , " h2 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " v4 " ) :
25 r e t u r n Noth ing ( )
26 i f HasTag ( edge , " h3 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " v1 " ) :
27 r e t u r n Noth ing ( )
28 i f HasTag ( edge , " h4 " ) and HasTag ( I n c i d e n t E d g e s (

T a r g e t V e r t e x ( edge ) ) , " v2 " ) :
29 r e t u r n Noth ing ( )
30 r e t u r n ToCurve ( edge )
31

32 # Mapper : r e s c a l e f a c e
33 d e f sca le_map ( f ) :
34 r e t u r n S c a l e ( Contour ( f ) , 0 . 8 )
35

36 # Mapper : r e p l a c e each edge by a c u r v e
37 d e f map_curve_ to_edge ( edge ) :
38 s t a r t = Po in tTagged ( l i n e , " s t a r t " )
39 end = Po in tTagged ( l i n e , " end " )
40 i f I sBounda ry ( edge ) :
41 r e t u r n Noth ing ( )
42 e l s e :
43 r e t u r n M a t c h P o i n t s ( l i n e , s t a r t , end , L o c a t i o n (

S o u r c e V e r t e x ( edge ) ) , L o c a t i o n ( T a r g e t V e r t e x ( edge ) ) )
44

45 # C re a t e a s t r i p e p a r t i t i o n
46 d e f h a t c h ( a n g l e ) :
47 l i n e s = S t r i p e s P r o p e r t i e s ( ang le , 4 0 )
48 r e t u r n S t r i p e s P a r t i t i o n ( l i n e s )
49

50 # Mapper : c r e a t e s t r i p e s i n each f a c e
51 d e f hatch_map ( f ) :
52 a n g l e = 0 . 0
53 r e t u r n h a t c h ( a n g l e ) ( f )
54

55 # Mapping o p e r a t o r : s e l e c t g r i d edges
56 t e x 1 = MapToEdges ( gr id_ to_V_mapper , g r i d )
57

58 # Mapping o p e r a t o r : r e s c a l e f a c e s
59 t e x 2 = MapToFaces ( sca le_map , t e x 1 )
60

61 # Mapping o p e r a t o r : p l a c e h a t c h e s f a c e s
62 t e x 3 = MapToFaces ( hatch_map , t e x 2 )
63

64 # Mapping o p e r a t o r : r e p l a c e h a t c h e s by smooth c u r v e s
65 t e x 4 = MapToEdges ( map_curve_to_edge , t e x 3 )
66

67 ExportSVG ( tex4 , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 19

Regular result (c) 30 sec

1 d e f c o m p l e x _ r e g u l a r 0 3 ( ) :
2 s i z e = 2000
3 l i n e = ImportSVG ( " d a t a / l i n e 4 . svg " )
4 l i n e 2 = ImportSVG ( " d a t a / l i n e 2 . svg " )
5

6 # S t r i p e p a r t i t i o n s and t h e i r l a b e l s
7 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 , 2 0 0 )
8 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i / 2 , 2 0 0 )
9 S e t E d g e L a b e l s ( l i n e s 1 , " h1 " , " h2 " )

10 S e t E d g e L a b e l s ( l i n e s 2 , " h1 " , " h2 " )
11 s t r i p e s 1 = S t r i p e s P a r t i t i o n ( l i n e s 1 )
12 s t r i p e s 2 = S t r i p e s P a r t i t i o n ( l i n e s 2 )
13

14 # Mapper : r e p l a c e each edge by a c u r v e
15 d e f map_curve_ to_edge ( edge ) :
16 s t a r t = Po in tTagged ( l i n e , " s t a r t " )
17 end = Po in tTagged ( l i n e , " end " )
18 i f I sBounda ry ( edge ) :
19 r e t u r n ToCurve ( edge )
20 e l i f HasLabel ( edge , " h1 " ) :
21 r e t u r n M a t c h P o i n t s ( l i n e , s t a r t , end , L o c a t i o n (

S o u r c e V e r t e x ( edge ) ) , L o c a t i o n ( T a r g e t V e r t e x ( edge ) ) )
22 e l s e :
23 r e t u r n M a t c h P o i n t s ( l i n e , end , s t a r t , L o c a t i o n (

S o u r c e V e r t e x ( edge ) ) , L o c a t i o n ( T a r g e t V e r t e x ( edge ) ) )
24

25 # Mapper : r e p l a c e each edge by a c u r v e
26 d e f map_curve_ to_edge2 ( edge ) :
27 s t a r t = Po in tTagged ( l i n e 2 , " s t a r t " )
28 end = Po in tTagged ( l i n e 2 , " end " )
29 i f I sBounda ry ( edge ) :
30 r e t u r n Noth ing ( )
31 e l s e :
32 r e t u r n M a t c h P o i n t s ( l i n e 2 , s t a r t , end , L o c a t i o n (

S o u r c e V e r t e x ( edge ) ) , L o c a t i o n ( T a r g e t V e r t e x ( edge ) ) )
33

34 # Mapper : c r e a t e s t r i p e s i n each f a c e w i t h random
o r i e n t a t i o n s

35 d e f hatch_map ( f ) :
36 a n g l e = Random ( f , 0 , 2∗ pi , 0 )
37 l i n e s = S t r i p e s P r o p e r t i e s ( ang le , 3 0 )
38 h a t c h = S t r i p e s P a r t i t i o n ( l i n e s )
39 r e t u r n h a t c h ( f )
40

41 # Mapper : r e s c a l e each f a c e
42 d e f sca le_map ( f ) :
43 r e t u r n S c a l e ( Contour ( f ) , 0 . 9 )
44

45 # Mapping / combin ing o p e r a t o r s
46 t e x 1 = MapToEdges ( map_curve_to_edge , s t r i p e s 1 )
47 t e x 2 = MapToEdges ( map_curve_to_edge , s t r i p e s 2 )
48 t e x 3 = Union ( t ex1 , t e x 2 )
49 t e x 4 = MapToFaces ( sca le_map , t e x 3 )
50 t e x 5 = MapToFaces ( hatch_map , t e x 4 )
51 t e x 6 = MapToEdges ( map_curve_to_edge2 , t e x 5 )
52

53 ExportSVG ( tex6 , s i z e )
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Regular result (d) 25 sec

1 d e f c o m p l e x _ r e g u l a r 0 4 ( ) :
2 s i z e = 2000
3 c i r c l e = ImportSVG ( " d a t a / c i r c l e . svg " )
4

5 # Grid p a r t i t i o n
6 l i n e s 1 = S t r i p e s P r o p e r t i e s ( p i / 2 . 0 , 2 0 0 )
7 l i n e s 2 = S t r i p e s P r o p e r t i e s ( pi , 2 0 0 )
8 p a r t i t i o n 1 = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
9

10 # Mapper : p l a c e a c i r c l e i n each f a c e
11 d e f c i r c l e _ m a p ( f ) :
12 r e t u r n S c a l e ( MatchFace ( c i r c l e , f ) , 2 . 5 )
13

14 # Mapper : r e s c a l e f a c e
15 d e f sca le_map ( f ) :
16 r e t u r n S c a l e ( Contour ( f ) , 0 . 6 5 )
17

18 # Mapper : keep or remove f a c e
19 d e f d e l e t e _ m a p ( f ) :
20 r = Random ( f , 0 , 1 , 2 )
21 i f r < 0 . 3 :
22 r e t u r n Noth ing ( )
23 e l s e :
24 r e t u r n Contour ( f )
25

26 # Mapping o p e r a t o r s
27 t e x 1 = MapToFaces ( c i r c l e _ m a p , p a r t i t i o n 1 )
28 t e x 2 = MapToFaces ( sca le_map , t e x 1 )
29 t e x 3 = MapToFaces ( de le te_map , t e x 2 )
30

31 ExportSVG ( tex3 , s i z e )

Non regular result (a) left 6 sec

1 d e f c o m p l e x _ n o n _ r e g u l a r 0 1 ( ) :
2 s i z e = 2000
3 c i r c l e = ImportSVG ( " d a t a / c i r c l e . svg " )
4

5 # Uniform p a r t i t i o n
6 d e n s i t y = 1 0 0 / ( s i z e ∗ s i z e )
7 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
8 p a r t i t i o n = Uni formPart i t i on ( props , KEEP_OUTSIDE )
9

10 # Mapper : p l a c e a c i r c l e i n each f a c e
11 d e f c i r c l e _ m a p ( f ) :
12 r e t u r n S c a l e ( MatchFace ( c i r c l e , f ) , Random ( f , 0 . 2 , 2 . 0 , 2 ) )
13

14 # Mapping o p e r a t o r
15 t e x 1 = MapToFaces ( c i r c l e _ m a p , p a r t i t i o n )
16

17 ExportSVG ( tex1 , s i z e )
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Programmable 2D Arrangements for Element Texture Design ‚ 21

Non regular result (a) right 29 sec

1 d e f c o m p l e x _ n o n _ r e g u l a r 0 2 ( ) :
2 s i z e = 2000
3 l i n e = ImportSVG ( " d a t a / l i n e 2 . svg " )
4

5 # Uniform p a r t i t i o n
6 d e n s i t y = 2 0 / ( 2 0 0 0∗2 0 0 0 )
7 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
8 p a r t i t i o n = Uni formPart i t i on ( props , KEEP_OUTSIDE )
9

10 # Mapper : r e p l a c e each edge by a c u r v e
11 d e f map_curve_ to_edge ( edge ) :
12 s t a r t = Po in tTagged ( l i n e , " s t a r t " )
13 end = Po in tTagged ( l i n e , " end " )
14 r e t u r n M a t c h P o i n t s ( l i n e , s t a r t , end , L o c a t i o n ( S o u r c e V e r t e x (

edge ) ) , L o c a t i o n ( T a r g e t V e r t e x ( edge ) ) )
15

16 # Mapper : r e s c a l e a f a c e
17 d e f sca le_map ( f ) :
18 r e t u r n S c a l e ( Contour ( f ) , 0 . 8 )
19

20 # Mapping o p e r a t o r s ( i t e r a t i v e l y r e s c a l e f a c e s )
21 l 1 = MapToEdges ( map_curve_to_edge , p a r t i t i o n )
22 l 2 = MapToFaces ( sca le_map , l 1 )
23 l 3 = MapToFaces ( sca le_map , l 2 )
24 l 4 = MapToFaces ( sca le_map , l 3 )
25 l 5 = MapToFaces ( sca le_map , l 4 )
26 l 6 = MapToFaces ( sca le_map , l 5 )
27 l 7 = MapToFaces ( sca le_map , l 6 )
28 l 8 = MapToFaces ( sca le_map , l 7 )
29 l 9 = MapToFaces ( sca le_map , l 8 )
30 l 1 0 = MapToFaces ( sca le_map , l 9 )
31

32 # Combining o p e r a t o r s : merge a l l a r r a n g e m e n t s
33 t e x = Union ( Union ( Union ( Union ( Union ( Union ( Union ( Union ( Union (

l1 , l 2 ) , l 3 ) , l 4 ) , l 5 ) , l 6 ) , l 7 ) , l 8 ) , l 9 ) , l 1 0 )
34

35 ExportSVG ( tex , s i z e )

Non regular result (b) 12 sec

1 d e f c o m p l e x _ n o n _ r e g u l a r 0 3 ( ) :
2 s i z e = 2000
3 l i n e = ImportSVG ( " d a t a / l i n e 3 . svg " )
4

5 # Random p a r t i t i o n
6 d e n s i t y = 1 0 / ( s i z e ∗ s i z e )
7 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
8 p a r t i t i o n = RandomPartit ion ( props , KEEP_OUTSIDE )
9

10 # Mapper : r e p l a c e i n t e r n a l edges by c u r v e s
11 d e f map_curve_ to_edge ( edge ) :
12 s t a r t = Po in tTagged ( l i n e , " s t a r t " )
13 end = Po in tTagged ( l i n e , " end " )
14 i f I sBounda ry ( edge ) :
15 r e t u r n ToCurve ( edge )
16 e l s e :
17 r e t u r n M a t c h P o i n t s ( l i n e , end , s t a r t , L o c a t i o n (

S o u r c e V e r t e x ( edge ) ) , L o c a t i o n ( T a r g e t V e r t e x ( edge ) ) )
18

19 # Mapper : c r e a t e a random p a r t i t i o n i n each f a c e
20 d e f p a r t i t i o n _ m a p ( f ) :
21 d e n s i t y 2 = 1 0 0 / ( s i z e ∗ s i z e )
22 p r op s2 = I r r e g u l a r P r o p e r t i e s ( d e n s i t y 2 )
23 p a r t i t i o n 2 = RandomPartit ion ( props2 , CROP_ADD_BOUNDARY)
24 r e t u r n p a r t i t i o n 2 ( f )
25

26 # Mapping o p e r a t o r s
27 t e x 1 = MapToEdges ( map_curve_to_edge , p a r t i t i o n )
28 t e x 2 = MapToFaces ( p a r t i t i o n _ m a p , t e x 1 )
29 t e x 3 = MapToEdges ( map_curve_to_edge , t e x 2 )
30

31 ExportSVG ( tex3 , s i z e )
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Non regular result (c) 30 sec

1 d e f c o m p l e x _ n o n _ r e g u l a r 0 4 ( ) :
2 s i z e = 2000
3

4 # Uniform p a r t i t i o n
5 d e n s i t y 1 = 2 0 / ( s i z e ∗ s i z e )
6 p r op s1 = I r r e g u l a r P r o p e r t i e s ( d e n s i t y 1 )
7 p a r t i t i o n 1 = Uni formPart i t i on ( props1 , KEEP_OUTSIDE )
8

9 # Uniform p a r t i t i o n
10 d e n s i t y 2 = 9 0 / ( s i z e ∗ s i z e )
11 p r op s2 = I r r e g u l a r P r o p e r t i e s ( d e n s i t y 2 )
12 p a r t i t i o n 2 = Uni formPart i t i on ( props2 , KEEP_OUTSIDE )
13

14 # Mapper : r e s c a l e f a c e s
15 d e f sca le_map ( f ) :
16 r e t u r n S c a l e ( Contour ( f ) , 0 . 8 )
17

18 # Mapper : c r e a t e a u n i f o r m p a r t i t i o n i n each f a c e
19 d e f p a r t i t i o n 2 _ m a p ( f ) :
20 r e t u r n MapToFaces ( sca le_map , p a r t i t i o n 2 ) ( f )
21

22 # Mapping o p e r a t o r s
23 t e x 1 = MapToFaces ( sca le_map , p a r t i t i o n 1 )
24 t e x 2 = MapToFaces ( sca le_map , p a r t i t i o n 2 )
25

26 # Combining o p e r a t o r s
27 t e x 3 = I n s i d e ( t ex2 , tex1 , CROP)
28 t e x 4 = Union ( t ex1 , t e x 3 )
29

30 ExportSVG ( tex4 , s i z e )

Non regular result (d) 1 min, 28 sec

1 d e f c o m p l e x _ n o n _ r e g u l a r 0 5 ( ) :
2 s i z e = 2000
3

4 # Random p a r t i t i o n
5 d e n s i t y = 3 0 / ( 2 0 0 0∗2 0 0 0 )
6 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
7 p a r t i t i o n = RandomPartit ion ( props , KEEP_OUTSIDE )
8

9 # Mapper : r o t a t e edge
10 d e f r o t a t e _ e ( e ) :
11 r e t u r n R o t a t e ( ToCurve ( e ) , p i / 4 )
12

13 # Mapper : r e s c a l e edge
14 d e f sca le_map_5 ( e ) :
15 r e t u r n S c a l e ( ToCurve ( e ) , 5 . 0 )
16

17 # Mapper : r e s c a l e edge
18 d e f sca le_map_10 ( e ) :
19 r e t u r n S c a l e ( ToCurve ( e ) , 1 0 . 0 )
20

21 # Mapping o p e r a t o r s
22 t e x 1 = MapToEdges ( sca le_map_5 , p a r t i t i o n )
23 t e x 2 = MapToEdges ( sca le_map_10 , p a r t i t i o n )
24 t e x 3 = MapToEdges ( r o t a t e _ e , t e x 2 )
25

26 ExportSVG ( tex3 , s i z e )

ACM Transactions on Graphics, Vol. VV, No. N, Article XXX, Publication date: Month YYYY.



Programmable 2D Arrangements for Element Texture Design ‚ 23

Script edition (a) original script 25 sec

1 d e f o v e r v i e w _ o r i g ( ) :
2 s i z e = 2500
3 b lob = ImportSVG ( " d a t a / b lob . svg " )
4 z i g = ImportSVG ( " d a t a / z i g . svg " )
5

6 # Mapper : p l a c e a b lob i n each f a c e
7 d e f map_blob_to ( f a c e ) :
8 new_blob = R o t a t e ( blob , Random ( face , 0 , 2∗ pi , 0 ) )
9 r e t u r n MatchPo in t ( new_blob , BBoxCenter ( new_blob ) , C e n t r o i d (

f a c e ) )
10

11 # Mapper : r e p l a c e each edge by a cu r ve d l i n e
12 d e f map_curve_ to ( edge ) :
13 i f I sBounda ry ( edge ) :
14 r e t u r n ToCurve ( edge )
15 s r c _ c = P o i n t L a b e l e d ( z ig , " s t a r t " )
16 d s t _ c = P o i n t L a b e l e d ( z ig , " end " )
17 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
18 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
19 r e t u r n M a t c h P o i n t s ( z ig , s r c _ c , d s t _ c , s r c_v , d s t _ v )
20

21 d e f c r e a t e _ b l o b _ t e x ( ) :
22 # Uniform p a r t i t i o n
23 p r o p s = I r r e g u l a r P r o p e r t i e s ( 1 1 / ( 2 0 0 0∗2 0 0 0 ) )
24 i n i t _ t e x = Uni formPart i t i on ( props , KEEP_OUTSIDE )
25

26 # Mapping o p e r a t o r s
27 r e t u r n MapToFaces ( map_blob_to , i n i t _ t e x )
28

29 # Mapper : g e n e r a t e a t e x t u r e i n each f a c e
30 d e f c r e a t e _ z i g _ t e x ( f a c e ) :
31

32 # Grid p a r t i t i o n w i t h randomized o r i e n t a t i o n s
33 t h e t a = Random ( face , 0 , 2∗ pi , 1 )
34 wid th = BBoxWidth ( f a c e ) / 5
35 l i n e s 1 = S t r i p e s P r o p e r t i e s ( t h e t a , wid th )
36 l i n e s 2 = S t r i p e s P r o p e r t i e s ( t h e t a + p i / 2 , wid th )
37 i n i t _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 ,CROP_ADD_BOUNDARY)
38

39 # Mapping o p e r a t o r
40 t e x t u r e 2 = MapToEdges ( map_curve_to , i n i t _ t e x )
41 r e t u r n t e x t u r e 2 ( f a c e )
42

43 i n i t _ t e x = c r e a t e _ b l o b _ t e x ( )
44 f i n a l _ t e x = MapToFaces ( c r e a t e _ z i g _ t e x , i n i t _ t e x )
45

46 # E xp or t f i n a l t e x t u r e
47 ExportSVG ( f i n a l _ t e x , s i z e )
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Script edition (b) switch partitions 52 sec

1 d e f o v e r v i e w _ v a r 1 ( ) :
2 s i z e = 2500
3 b lob = ImportSVG ( " d a t a / b lob . svg " )
4 z i g = ImportSVG ( " d a t a / z i g . svg " )
5

6 # Mapper : p l a c e a b lob i n each f a c e
7 d e f map_blob_to ( f a c e ) :
8 new_blob = R o t a t e ( blob , Random ( face , 0 , 2∗ pi , 0 ) )
9 r e t u r n MatchPo in t ( new_blob , BBoxCenter ( new_blob ) , C e n t r o i d (

f a c e ) )
10

11 # Mapper : r e p l a c e each edge by a cu r ve d l i n e
12 d e f map_curve_ to ( edge ) :
13 i f I sBounda ry ( edge ) :
14 r e t u r n ToCurve ( edge )
15 s r c _ c = P o i n t L a b e l e d ( z ig , " s t a r t " )
16 d s t _ c = P o i n t L a b e l e d ( z ig , " end " )
17 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
18 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
19 r e t u r n M a t c h P o i n t s ( z ig , s r c _ c , d s t _ c , s r c_v , d s t _ v )
20

21 d e f c r e a t e _ b l o b _ t e x ( ) :
22 # Grid p a r t i t i o n
23 t h e t a = 0
24 wid th = s i z e / 4
25 l i n e s 1 = S t r i p e s P r o p e r t i e s ( t h e t a , wid th )
26 l i n e s 2 = S t r i p e s P r o p e r t i e s ( t h e t a + p i / 2 , wid th )
27 i n i t _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
28

29 # Mapping o p e r a t o r s
30 r e t u r n MapToFaces ( map_blob_to , i n i t _ t e x )
31

32 # Mapper : g e n e r a t e a t e x t u r e i n each f a c e
33 d e f c r e a t e _ z i g _ t e x ( f a c e ) :
34 # Uniform p a r t i t i o n
35 p r o p s = I r r e g u l a r P r o p e r t i e s ( 1 1 / ( BBoxWidth ( f a c e ) ∗

BBoxHeight ( f a c e ) ) )
36 i n i t _ t e x = Uni formPart i t i on ( props ,CROP_ADD_BOUNDARY)
37

38 # Mapping o p e r a t o r
39 t e x t u r e 2 = MapToEdges ( map_curve_to , i n i t _ t e x )
40 r e t u r n t e x t u r e 2 ( f a c e )
41

42 i n i t _ t e x = c r e a t e _ b l o b _ t e x ( )
43 f i n a l _ t e x = MapToFaces ( c r e a t e _ z i g _ t e x , i n i t _ t e x )
44

45 # E xp or t f i n a l t e x t u r e
46 ExportSVG ( f i n a l _ t e x , s i z e )

ACM Transactions on Graphics, Vol. VV, No. N, Article XXX, Publication date: Month YYYY.



Programmable 2D Arrangements for Element Texture Design ‚ 25

Script edition (c) switch arrangements 12 sec

1 d e f o v e r v i e w _ v a r 2 ( ) :
2 s i z e = 2500
3 b lob = ImportSVG ( " d a t a / b lob . svg " )
4 z i g = ImportSVG ( " d a t a / z i g . svg " )
5

6 # Mapper : p l a c e a b lob i n each f a c e
7 d e f map_blob_to ( f a c e ) :
8 new_blob = R o t a t e ( blob , Random ( face , 0 , 2∗ pi , 0 ) )
9 r e t u r n MatchPo in t ( new_blob , BBoxCenter ( new_blob ) , C e n t r o i d (

f a c e ) )
10

11 # Mapper : r e p l a c e each edge by a cu r ve d l i n e
12 d e f map_curve_ to ( edge ) :
13 i f I sBounda ry ( edge ) :
14 r e t u r n ToCurve ( edge )
15 s r c _ c = P o i n t L a b e l e d ( z ig , " s t a r t " )
16 d s t _ c = P o i n t L a b e l e d ( z ig , " end " )
17 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
18 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
19 r e t u r n M a t c h P o i n t s ( z ig , s r c _ c , d s t _ c , s r c_v , d s t _ v )
20

21 d e f c r e a t e _ b l o b _ t e x ( f a c e ) :
22 # Grid p a r t i t i o n
23 t h e t a = 0 #Random ( face , 0 , 2∗ pi , 0 )
24 wid th = s i z e / 1 6
25 l i n e s 1 = S t r i p e s P r o p e r t i e s ( t h e t a , wid th )
26 l i n e s 2 = S t r i p e s P r o p e r t i e s ( t h e t a + p i / 2 , wid th )
27 i n i t _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_INSIDE )
28

29 # Mapping o p e r a t o r s
30 r e t u r n MapToFaces ( map_blob_to , i n i t _ t e x ) ( f a c e )
31

32 # Mapper : g e n e r a t e a t e x t u r e i n each f a c e
33 d e f c r e a t e _ z i g _ t e x ( ) :
34 # Uniform p a r t i t i o n
35 p r o p s = I r r e g u l a r P r o p e r t i e s ( 1 1 / ( s i z e ∗ s i z e ) )
36 i n i t _ t e x = Uni formPart i t i on ( props , KEEP_OUTSIDE )
37

38 # Mapping o p e r a t o r
39 r e t u r n MapToEdges ( map_curve_to , i n i t _ t e x )
40

41 i n i t _ t e x = c r e a t e _ z i g _ t e x ( )
42 f i n a l _ t e x = Union ( i n i t _ t e x , MapToFaces ( c r e a t e _ b l o b _ t e x ,

i n i t _ t e x ) )
43

44 # E xp or t f i n a l t e x t u r e
45 ExportSVG ( f i n a l _ t e x , s i z e )
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Script edition (d) vary mappings 56 sec

1 d e f o v e r v i e w _ v a r 3 ( ) :
2 s i z e = 2500
3 f l o w e r = ImportSVG ( " d a t a / f l o w e r . svg " )
4 l e a f = ImportSVG ( " d a t a / l e a f . svg " )
5 z i g = ImportSVG ( " d a t a / z i g 7 . svg " )
6

7 # Mapper : p l a c e a b lob i n each f a c e
8 d e f map_blob_to ( f a c e ) :
9 new_f lower = S c a l e ( R o t a t e ( f l ower , Random ( face , 0 , 2∗ pi , 0 ) ) ,

Random ( face , 0 . 7 , 1 , 1 ) )
10 n e w _ l e a f = S c a l e ( R o t a t e ( l e a f , Random ( face , 0 , 2∗ pi , 2 ) ) ,

Random ( face , 0 . 7 , 1 , 3 ) )
11 i f Random ( face , 0 , 1 , 4 ) > 0 . 5 :
12 r e t u r n MatchPo in t ( new_flower , BBoxCenter ( new_f lower ) ,

C e n t r o i d ( f a c e ) )
13 e l s e :
14 r e t u r n MatchPo in t ( new_leaf , BBoxCenter ( n e w _ l e a f ) ,

C e n t r o i d ( f a c e ) )
15

16 # Mapper : r e p l a c e each edge by a cu r ve d l i n e
17 d e f map_curve_ to ( edge ) :
18 i f I sBounda ry ( edge ) :
19 r e t u r n ToCurve ( edge )
20 s r c _ c = P o i n t L a b e l e d ( z ig , " s t a r t " )
21 d s t _ c = P o i n t L a b e l e d ( z ig , " end " )
22 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
23 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
24 r e t u r n M a t c h P o i n t s ( z ig , s r c _ c , d s t _ c , s r c_v , d s t _ v )
25

26 d e f c r e a t e _ b l o b _ t e x ( f a c e ) :
27 # Grid p a r t i t i o n
28 t h e t a = 0
29 wid th = s i z e / 1 6
30 l i n e s 1 = S t r i p e s P r o p e r t i e s ( t h e t a , wid th )
31 l i n e s 2 = S t r i p e s P r o p e r t i e s ( t h e t a + p i / 2 , wid th )
32 i n i t _ t e x = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_INSIDE )
33

34 # Mapping o p e r a t o r s
35 r e t u r n MapToFaces ( map_blob_to , i n i t _ t e x ) ( f a c e )
36

37 # Mapper : g e n e r a t e a t e x t u r e i n each f a c e
38 d e f c r e a t e _ z i g _ t e x ( ) :
39 # Uniform p a r t i t i o n
40 p r o p s = I r r e g u l a r P r o p e r t i e s ( 1 1 / ( s i z e ∗ s i z e ) )
41 i n i t _ t e x = Uni formPart i t i on ( props , KEEP_OUTSIDE )
42

43 # Mapping o p e r a t o r
44 r e t u r n MapToEdges ( map_curve_to , i n i t _ t e x )
45

46 i n i t _ t e x = c r e a t e _ z i g _ t e x ( )
47 f i n a l _ t e x = Union ( i n i t _ t e x , MapToFaces ( c r e a t e _ b l o b _ t e x ,

i n i t _ t e x ) )
48

49 # E xp or t f i n a l t e x t u r e
50 ExportSVG ( f i n a l _ t e x , s i z e )
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Parquetry 20 sec

1 d e f p a r q u e t r y ( ) :
2 # Labe l f i l t e r i n g : t r a n s f o r m s a g r i d p a r t i t i o n i n t o
3 # p a r q u e t r y s l a t s w i t h space i n be tween
4 d e f p a r q u e t r y _ s t r u c t u r e ( e ) :
5 f a c e s = Faces ( )
6 f a c e s . push_back ( L e f t F a c e ( e ) )
7 f a c e s . push_back ( R i g h t F a c e ( e ) )
8 i f n o t L e f t F a c e ( e ) . i s _ b o u n d e d _ f a c e ( ) \
9 or n o t R i g h t F a c e ( e ) . i s _ b o u n d e d _ f a c e ( ) :

10 r e t u r n ToCurve ( e )
11 i f HasTag ( f a c e s , " v1 " ) and HasTag ( f a c e s , " v2 " ) and

HasTag ( f a c e s , " h1 " ) \
12 or HasTag ( f a c e s , " v2 " ) and HasTag ( f a c e s , " v3 " ) and

HasTag ( f a c e s , " h1 " ) \
13 or HasTag ( f a c e s , " v3 " ) and HasTag ( f a c e s , " v4 " ) and

HasTag ( f a c e s , " h1 " ) \
14 or HasTag ( f a c e s , " v4 " ) and HasTag ( f a c e s , " v1 " ) and

HasTag ( f a c e s , " h1 " ) \
15 or HasTag ( f a c e s , " v1 " ) and HasTag ( f a c e s , " v2 " ) and

HasTag ( f a c e s , " h3 " ) \
16 or HasTag ( f a c e s , " v2 " ) and HasTag ( f a c e s , " v3 " ) and

HasTag ( f a c e s , " h3 " ) \
17 or HasTag ( f a c e s , " v3 " ) and HasTag ( f a c e s , " v4 " ) and

HasTag ( f a c e s , " h3 " ) \
18 or HasTag ( f a c e s , " v4 " ) and HasTag ( f a c e s , " v1 " ) and

HasTag ( f a c e s , " h3 " ) \
19 or HasTag ( f a c e s , " h1 " ) and HasTag ( f a c e s , " h2 " ) and

HasTag ( f a c e s , " v1 " ) \
20 or HasTag ( f a c e s , " h2 " ) and HasTag ( f a c e s , " h3 " ) and

HasTag ( f a c e s , " v1 " ) \
21 or HasTag ( f a c e s , " h3 " ) and HasTag ( f a c e s , " h4 " ) and

HasTag ( f a c e s , " v3 " ) \
22 or HasTag ( f a c e s , " h4 " ) and HasTag ( f a c e s , " h1 " ) and

HasTag ( f a c e s , " v3 " ) \
23 or HasTag ( f a c e s , " v2 " ) and HasTag ( f a c e s , " v3 " ) and

HasTag ( f a c e s , " h2 " ) \
24 or HasTag ( f a c e s , " v3 " ) and HasTag ( f a c e s , " v4 " ) and

HasTag ( f a c e s , " h2 " ) \
25 or HasTag ( f a c e s , " v4 " ) and HasTag ( f a c e s , " v1 " ) and

HasTag ( f a c e s , " h4 " ) \
26 or HasTag ( f a c e s , " v1 " ) and HasTag ( f a c e s , " v2 " ) and

HasTag ( f a c e s , " h4 " ) :
27 r e t u r n Noth ing ( )
28 r e t u r n ToCurve ( e )
29

30 # Grid p a r t i t i o n
31 my_sca le = 50
32 i n t e r s t i c e _ s i z e = 0 . 2∗ my_sca le
33 l i n e s 1 = S t r i p e s P r o p e r t i e s ( 0 . 0 , 1 ∗ my_scale , i n t e r s t i c e _ s i z e

, 1∗ my_scale , i n t e r s t i c e _ s i z e )
34 S e t F a c e L a b e l s ( l i n e s 1 , " h1 " , " h2 " , " h3 " , " h4 " )
35 l i n e s 2 = S t r i p e s P r o p e r t i e s ( p i /6+ p i /32+ p i / 1 0 0 , 8∗ my_scale ,

i n t e r s t i c e _ s i z e , 8∗ my_scale , i n t e r s t i c e _ s i z e )
36 S e t F a c e L a b e l s ( l i n e s 2 , " v1 " , " v2 " , " v3 " , " v4 " )
37 p a r t = G r i d P a r t i t i o n ( l i n e s 1 , l i n e s 2 , KEEP_OUTSIDE )
38 # R e f i n e m e n t
39 s t r u c t = MapToEdges ( p a r q u e t r y _ s t r u c t u r e , p a r t )
40 # E xp or t
41 f rame = ImportSVG ( " d a t a / n e w _ c a r p e t _ o u t l i n e . svg " )
42 ExportSVGinDomain ( s t r u c t , f rame )
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Table 45 sec

1 d e f t a b l e ( ) :
2 # I mp or t e l e m e n t s
3 h a t c h 1 = ImportSVG ( " d a t a / smoo thha t ch1 . svg " )
4 h a t c h 2 = ImportSVG ( " d a t a / smoo thha t ch2 . svg " )
5 h a t c h 3 = ImportSVG ( " d a t a / smoo thha t ch3 . svg " )
6 h a t c h e s = [ ha tch1 , ha tch2 , h a t c h 3 ]
7 # Parameter f o r m o d i f y i n g h a t c h o r i e n t a t i o n
8 s i d e _ a n g l e = 0
9

10 # Mapper : p l a c e a h a t c h on a v e r t e x
11 d e f p l a c e _ h a t c h ( v ) :
12 r andx = Random ( v , ´20, 20 , 1 )
13 r andy = Random ( v , ´80, 80 , 2 )
14 l o c = L o c a t i o n ( v ) + P o i n t ( randx , r andy )
15 elem0 = h a t c h e s [ f l o o r ( Random ( 0 , l e n ( h a t c h e s ) ) ) ]
16 elem = R o t a t e ( elem0 , s i d e _ a n g l e )
17 r e t u r n MatchPo in t ( S c a l e ( elem , 1 . 0 ) , BBoxCenter ( elem ) , l o c )
18

19 # Grid p a r t i t i o n
20 l i n e s A = S t r i p e s P r o p e r t i e s ( s i d e _ a n g l e + p i / 3 . 0 , 6 0 )
21 l i n e s B = S t r i p e s P r o p e r t i e s ( s i d e _ a n g l e + 2 . 0∗ p i / 3 . 0 , 150)
22 p a r t = G r i d P a r t i t i o n ( l i ne sA , l i n e s B , KEEP_OUTSIDE )
23 # Apply t h e mapper
24 t e x t u r e = MapToVertices ( p l a c e _ h a t c h , p a r t )
25 # F i l l t h e o u t l i n e
26 f rame = ImportSVG ( " d a t a / o u t l i n e _ t a b l e _ t o p s i d e . svg " )
27 ExportSVGinDomain ( t e x t u r e , f rame )

Bottle 11 sec

1 f rame = ImportSVG ( " d a t a / o u t l i n e _ b o t t l e . svg " )
2 bubb le1 = ImportSVG ( " d a t a / bubb le1 . svg " )
3 bubb le2 = ImportSVG ( " d a t a / bubb le2 . svg " )
4 bubb le3 = ImportSVG ( " d a t a / bubb le3 . svg " )
5 bubb le4 = ImportSVG ( " d a t a / bubb le4 . svg " )
6 b u b b l e s = [ bubble1 , bubble2 , bubble3 , bubb le4 ]
7 s i d e _ a n g l e = p i / 2 . 0
8

9 # Mapper : p l a c e a bub b l e on a v e r t e x
10 d e f p l a c e _ b u b b l e ( v ) :
11 r andx = Random ( v , ´20, 20 , 1 )
12 r andy = Random ( v , ´40, 40 , 2 )
13 l o c = L o c a t i o n ( v ) + P o i n t ( randx , r andy )
14 elem0 = b u b b l e s [ f l o o r ( Random ( 0 , l e n ( b u b b l e s ) ) ) ]
15 elem = R o t a t e ( elem0 , s i d e _ a n g l e )
16 r e t u r n MatchPo in t ( S c a l e ( elem , 1 . 0 ) , BBoxCenter ( elem ) , l o c )
17

18 # Grid p a r t i t i o n
19 l i n e s A = S t r i p e s P r o p e r t i e s ( s i d e _ a n g l e + p i / 3 . 0 , 6 0 )
20 l i n e s B = S t r i p e s P r o p e r t i e s ( s i d e _ a n g l e +2∗ p i / 3 . 0 , 60)
21 p a r t = G r i d P a r t i t i o n ( l i ne sA , l i n e s B , KEEP_OUTSIDE )
22 # Apply t h e mapper
23 t e x t u r e = MapToVertices ( p l a c e _ b u b b l e , p a r t )
24 # F i l l t h e o u t l i n e
25 ExportSVGinDomain ( t e x t u r e , f rame )
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Teapot 22 sec

1 d e f t e a p o t ( ) :
2 d e n s i t y = 3 . 0 e´4
3 c i r c l e = ImportSVG ( " d a t a / c i r c l e . svg " )
4

5 # Mapper : p l a c e a c i r c l e i n each f a c e
6 d e f f a c e _ t o _ c i r c l e ( f a c e ) :
7 s r c _ p = BBoxCenter ( c i r c l e )
8 d s t _ p = C e n t r o i d ( f a c e )
9 r e t u r n S c a l e ( MatchPo in t ( c i r c l e , s r c_p , d s t _ p ) , Random ( face

, 0 . 0 5 , 0 . 1 5 , 0 ) )
10

11 # Uniform p a r t i t i o n w i t h g i v e n d e n s i t y
12 p r o p s = I r r e g u l a r P r o p e r t i e s ( d e n s i t y )
13 p a r t = Uni formPart i t i on ( props , KEEP_OUTSIDE )
14 # Apply t h e mapper
15 t e x 3 = MapToFaces ( f a c e _ t o _ c i r c l e , p a r t )
16 # F i l l t h e o u t l i n e
17 f rame = ImportSVG ( " d a t a / o u t l i n e _ t e a p o t . svg " )
18 ExportSVGinDomain ( tex3 , f rame )

Triangles 4 sec

1 # Mapper : s p l i t s i n two a un iqu e f a c e from a g r i d p a r t i t i o n
2 d e f s p l i t ( f a c e ) :
3 a r e _ i n c i d e n t = lambda e , f : f == L e f t F a c e ( e ) o r f ==

R i g h t F a c e ( e )
4 v1 = 0
5 v2 = 0
6 f o r v i n I n c i d e n t V e r t i c e s ( f a c e ) :
7 s c o r e _ s o u r c e = 0
8 s c o r e _ t a r g e t = 0
9 f o r e i n I n c i d e n t E d g e s ( v ) :

10 i f v == S o u r c e V e r t e x ( e ) and a r e _ i n c i d e n t ( e , f a c e ) :
11 s c o r e _ s o u r c e += 1
12 i f v == T a r g e t V e r t e x ( e ) and a r e _ i n c i d e n t ( e , f a c e ) :
13 s c o r e _ t a r g e t += 1
14 i f s c o r e _ s o u r c e == 2 :
15 v1 = v
16 i f s c o r e _ t a r g e t == 2 :
17 v2 = v
18 i f v1 == 0
19 r e t u r n Noth ing ( )
20 seg = ImportSVG ( " segment . svg " )
21 s t a r t _ s e g = P o i n t L a b e l e d ( seg , " s t a r t " )
22 end_seg = P o i n t L a b e l e d ( seg , " end " )
23 r e t u r n M a t c h P o i n t s ( seg , s t a r t _ s e g , end_seg , L o c a t i o n ( v1 ) ,

L o c a t i o n ( v2 ) )
24

25 d e f e x a m p l e _ t r i a n g l e s ( ) :
26 # Grid p a r t i t i o n
27 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 3 . 0 , 200)
28 p r op s2 = S t r i p e s P r o p e r t i e s (´ p i / 3 . 0 , 200)
29 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
30 # Apply mapper and merge t h e r e s u l t w i t h t h e o r i g i n a l g r i d
31 t r i a n g l e s = Union ( g r i d , MapToFaces ( s p l i t , g r i d ) )
32 # E xp or t f i n a l t e x t u r e
33 ExportSVG ( t r i a n g l e s , 2000)
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Bee hive 5 sec

1 # Mapper : r e t u r n s a segment l i n k i n g t h e c e n t r o i d s o f t h e f a c e s
i n c i d e n t t o e

2 d e f d u a l ( e ) :
3 i f e . i s _ o u t s i d e ( ) :
4 r e t u r n Noth ing ( )
5 seg = ImportSVG ( " segment . svg " )
6 s t a r t _ s e g = P o i n t L a b e l e d ( seg , " s t a r t " )
7 end_seg = P o i n t L a b e l e d ( seg , " end " )
8 r e t u r n M a t c h P o i n t s ( seg , s t a r t _ s e g , end_seg , C e n t r o i d (

L e f t F a c e ( e ) ) , C e n t r o i d ( R i g h t F a c e ( e ) ) )
9 d e f example_hexa ( ) :

10 # Grid p a r t i t i o n
11 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 3 . 0 , 200)
12 p r op s2 = S t r i p e s P r o p e r t i e s (´ p i / 3 . 0 , 200)
13 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
14 # S p l i t f a c e s ( from example ‘ ‘ T r i a n g l e s ’ ’ )
15 t r i a n g l e s = Union ( g r i d , MapToFaces ( s p l i t , g r i d ) )
16 # Take t h e d u a l s o f a l l edges
17 hexa = MapToEdges ( dua l , t r i a n g l e s )
18 # E xp or t f i n a l t e t x u r e
19 ExportSVG ( hexa , 2000)

Wallpaper group P6 48 sec

1 d e f example_p6 ( ) :
2 # I mp or t SVG e l e m e n t
3 l i n e = ImportSVG ( " d a t a / p 6 _ e l t . svg " )
4 # Mapper : r e p l a c e s an edge by t h e i m p o r t e d SVG e l e m e n t
5 d e f l i n e _ t o _ c u r v e ( edge ) :
6 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
7 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
8 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
9 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )

10 r e t u r n M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
11 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 3 . 0 , 200)
12 p r op s2 = S t r i p e s P r o p e r t i e s (´ p i / 3 . 0 , 200)
13 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
14 # S p l i t f a c e s ( from example ‘ ‘ T r i a n g l e s ’ ’ )
15 t r i a n g l e s = Union ( g r i d , MapToFaces ( s p l i t , g r i d ) )
16 # Take d u a l s o f a l l edges ( from example ‘ ‘ Bee h i v e ’ ’ )
17 hexa = MapToEdges ( dua l , t r i a n g l e s )
18 # Rep lace edges by Ź shaped c u r v e s
19 p6 = MapToEdges ( l i n e _ t o _ c u r v e , hexa )
20 # E xp or t f i n a l t e x t u r e
21 ExportSVG ( p6 , 2000)
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Programmable 2D Arrangements for Element Texture Design ‚ 31

Wallpaper group P4M 24 sec

1 d e f example_p4m ( ) :
2 # I mp or t SVG e l e m e n t
3 l i n e = ImportSVG ( " d a t a / p4m_el t . svg " )
4 # Mapper : r e p l a c e s an edge by t h e i m p o r t e d SVG e l e m e n t
5 d e f l i n e _ t o _ c u r v e ( edge ) :
6 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
7 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
8 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
9 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )

10 r e t u r n M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
11 # Mapper : r e p l a c e s an edge by a r o t a t i o n o f t h e i m p o r t e d

SVG e l e m e n t
12 d e f l i n e _ t o _ c u r v e _ i n v ( edge ) :
13 d s t _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
14 s r c _ c = P o i n t L a b e l e d ( l i n e , " end " )
15 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )
16 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
17 r e t u r n M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
18 # Grid p a r t i t i o n
19 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 4 . 0 , 200)
20 p r op s2 = S t r i p e s P r o p e r t i e s (´ p i / 4 . 0 , 200)
21 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
22 # Take t h e r e s u l t s o f bo th mappers
23 p4m = Union ( MapToEdges ( l i n e _ t o _ c u r v e , g r i d ) , MapToEdges (

l i n e _ t o _ c u r v e _ i n v , g r i d ) )
24 # E xp or t f i n a l t e x t u r e
25 ExportSVG ( p4m , 2000)

Wallpaper group P31M 50 sec

1 d e f example_p31m ( ) :
2 l i n e 0 = ImportSVG ( " d a t a / p31m_el t . svg " )
3 l i ne0_sym = ImportSVG ( " d a t a / p31m_elt_sym . svg " )
4 # Mapper : s u b d i v i d e s a t r i a n g l e f a c e i n t h r e e pseudo´

t r i a n g l e s
5 d e f s u b d i v i d e ( f a c e ) :
6 o u t = Noth ing ( )
7 l i n e = l i n e 0
8 n b _ l e f t = 0
9 f o r e i n I n c i d e n t E d g e s ( f a c e ) :

10 i f f a c e == L e f t F a c e ( e ) :
11 n b _ l e f t = n b _ l e f t + 1
12 i f n b _ l e f t > 1 :
13 l i n e = l ine0_sym
14 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
15 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
16 d s t _ v = C e n t r o i d ( f a c e )
17 f o r v i n I n c i d e n t V e r t i c e s ( f a c e ) :
18 s r c _ v = L o c a t i o n ( v )
19 c u r v e = M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
20 o u t = Append ( out , c u r v e )
21 r e t u r n o u t
22 # Grid p a r t i t i o n
23 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 6 . 0 , 200)
24 p r op s2 = S t r i p e s P r o p e r t i e s ( pi´p i / 6 . 0 , 200)
25 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
26 # S p l i t f a c e s ( from example ‘ ‘ T r i a n g l e s ’ ’ )
27 t r i a n g l e s = Union ( g r i d , MapToFaces ( s p l i t , g r i d ) )
28 # S u b d i v i d e t r i a n g l e f a c e s
29 p31m = MapToFaces ( s u b d i v i d e , t r i a n g l e s )
30 # E xp or t f i n a l t e x t u r e
31 ExportSVG ( p31m , 2000)
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32 ‚ H. Loi et al.

Escher P6 38 sec

1 d e f ex am ple _p 6_ es ch e r ( ) :
2 # I m p o r t e d SVG e l e m e n t s
3 l i n e = ImportSVG ( " d a t a / p 6 _ e l t _ c o m p l e x 3 . svg " )
4 c e n t e r _ e l t = ImportSVG ( " d a t a / p 6 _ e l t _ c o m p l e x 3 _ c e n t e r . svg " )
5 # Mapper : r e p l a c e s an edge by a p i e c e o f a f i s h o u t l i n e
6 d e f l i n e _ t o _ c u r v e ( edge ) :
7 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
8 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
9 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )

10 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
11 r e t u r n M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
12 # Mapper : p l a c e s a f i s h i n t e r i o r i n s i d e a f a c e
13 d e f f a c e _ t o _ c e n t e r _ e l t ( f ) :
14 c e n t e r s _ c e n t e r = P o i n t L a b e l e d ( c e n t e r _ e l t , " end " ) + P o i n t

( 2 0 , 0 )
15 r e t u r n MatchPo in t ( c e n t e r _ e l t , c e n t e r s _ c e n t e r , C e n t r o i d (

f ) )
16 # Grid p a r t i t i o n
17 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 3 . 0 , 200)
18 p r op s2 = S t r i p e s P r o p e r t i e s (´ p i / 3 . 0 , 200)
19 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
20 # S p l i t f a c e s ( from example ‘ ‘ T r i a n g l e s ’ ’ )
21 t r i a n g l e s = Union ( g r i d , MapToFaces ( s p l i t , g r i d ) )
22 # Take d u a l s o f a l l edges ( from example ‘ ‘ Bee h i v e ’ ’ )
23 hexa = MapToEdges ( dua l , t r i a n g l e s )
24 # Rep lace edges by f i s h o u t l i n e s
25 p6 = MapToEdges ( l i n e _ t o _ c u r v e , hexa )
26 # Place f i s h i n t e r i o r s
27 p 6 _ c e n t e r = MapToFaces ( f a c e _ t o _ c e n t e r _ e l t , hexa )
28 # E xp or t f i n a l t e x t u r e
29 f i n a l = Union ( p6 , p 6 _ c e n t e r )
30 ExportSVG ( f i n a l , 1000)

Escher P4M 43 sec

1 d e f example_p4m_escher ( ) :
2 # I m p o r t e d SVG e l e m e n t s
3 o c t o p u s = ImportSVG ( " d a t a / p4m_el t_complex1 . svg " )
4 guy = ImportSVG ( " d a t a / p4m_el t_complex2 . svg " )
5 # Mapper : p l a c e s an o c t o p u s on an edge
6 d e f l i n e _ t o _ o c t o p u s ( edge ) :
7 s r c _ c = P o i n t L a b e l e d ( oc topus , " s t a r t " )
8 d s t _ c = P o i n t L a b e l e d ( oc topus , " end " )
9 s r c _ v = L o c a t i o n ( S o u r c e V e r t e x ( edge ) )

10 d s t _ v = L o c a t i o n ( T a r g e t V e r t e x ( edge ) )
11 r e t u r n M a t c h P o i n t s ( oc topus , s r c _ c , d s t _ c , s r c_v , d s t _ v )
12 # Mapper : p l a c e s a guy on a f a c e ’ s c e n t e r
13 d e f f a c e _ t o _ g u y ( f a c e ) :
14 c e n t e r _ g u y = P o i n t L a b e l e d ( guy , " s t a r t " )
15 c = C e n t r o i d ( f a c e )
16 r e t u r n MatchPo in t ( guy , c e n t e r _ g u y , c )
17 # Grid p a r t i t i o n
18 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 4 . 0 , 200)
19 p r op s2 = S t r i p e s P r o p e r t i e s (´ p i / 4 . 0 , 200)
20 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
21 # Merge o c t o p u s e s and guys
22 p4m = Union ( MapToEdges ( l i n e _ t o _ o c t o p u s , g r i d ) , MapToFaces (

f a c e _ t o _ g u y , g r i d ) )
23 # E xp or t f i n a l t e x t u r e
24 ExportSVG ( p4m , 1000)
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Programmable 2D Arrangements for Element Texture Design ‚ 33

Escher P31M 35 sec

1 d e f example_p31m_escher ( ) :
2 # I m p o r t e d SVG e l e m e n t s
3 l i n e 0 = ImportSVG ( " d a t a / p31m_el t_complex . svg " )
4 l i ne0_sym = ImportSVG ( " d a t a / p31m_elt_complex_sym . svg " )
5 # Mapper : s u b d i v i d e s each t r i a n g l e f a c e i n t o t h r e e pseudo´

t r i a n g l e s
6 d e f s u b d i v i d e ( f a c e ) :
7 o u t = Noth ing ( )
8 l i n e = l i n e 0
9 n b _ l e f t = 0

10 f o r e i n I n c i d e n t E d g e s ( f a c e ) :
11 i f f a c e == L e f t F a c e ( e ) :
12 n b _ l e f t = n b _ l e f t + 1
13 i f n b _ l e f t > 1 :
14 l i n e = l ine0_sym
15 s r c _ c = P o i n t L a b e l e d ( l i n e , " s t a r t " )
16 d s t _ c = P o i n t L a b e l e d ( l i n e , " end " )
17 d s t _ v = C e n t r o i d ( f a c e )
18 f o r v i n I n c i d e n t V e r t i c e s ( f a c e ) :
19 s r c _ v = L o c a t i o n ( v )
20 c u r v e = M a t c h P o i n t s ( l i n e , s r c _ c , d s t _ c , s r c_v , d s t _ v )
21 o u t = Append ( out , c u r v e )
22 r e t u r n o u t
23 # Grid p a r t i t i o n
24 p r op s1 = S t r i p e s P r o p e r t i e s ( p i / 6 . 0 , 200)
25 p r op s2 = S t r i p e s P r o p e r t i e s ( pi´p i / 6 . 0 , 200)
26 g r i d = G r i d P a r t i t i o n ( props1 , props2 , KEEP_OUTSIDE )
27 # S p l i t f a c e s ( from example ‘ ‘ T r i a n g l e s ’ ’ )
28 t r i a n g l e s = Union ( g r i d , MapToFaces ( s p l i t , g r i d ) )
29 # S u b d i v i d e r e s u l t i n g t r i a n g l e f a c e s
30 p31m = MapToFaces ( s u b d i v i d e , t r i a n g l e s )
31 # E xp or t f i n a l t e x t u r e
32 ExportSVG ( p31m , 1000)
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Microprocessor 54 sec

1 d e f p r o c e s s o r ( ) :
2 # Globa l p a r a m e t e r s
3 s i z e = 2000
4 s t e p = 50
5

6 # ´́ ´́ ´́ ´́ ´́ ´́ L e v e l 1 ´́ ´́ ´́ ´́ ´́ ´́

7 d e n s i t i e s = [ 0 . 0 0 2 , 0 . 0 0 1 7 5 , 0 . 0 0 1 2 5 , 0 . 0 0 2 2 5 , 0 . 0 0 1 ]
8 # Paths and d e n s i t y i n d e x e s
9 e l t s _ d e n s i t i e s = [ [ " n e t 1 . svg " , 0 ] , [ " n e t 2 . svg " , 0 ] , [ " n e t 3 . svg "

, 1 ] , [ " n e t 4 . svg " , 0 ] , [ " n e t 5 . svg " , 1 ] , [ " n e t 6 . svg " , 1 ] , [ "
n e t 7 . svg " , 2 ] , [ " n e t 8 . svg " , 1 ] , [ " n e t 9 . svg " , 0 ] , [ " n e t 1 0 . svg
" , 3 ] , [ " n e t 1 1 . svg " , 3 ] , [ " n e t 1 2 . svg " , 4 ] ]

10

11 # Higher o r d e r f u n c t i o n : g e n e r a t e s a mapper f o r ’ e l t ’
12 d e f mapper ( e l t ) :
13 d e f new_face_mapper ( f a c e ) :
14 p t = C e n t r o i d ( f a c e )
15 # Clamp p o s i t i o n f o r r e g u l a r s i l i c i u m l o o k
16 clamp = lambda x : s t e p ∗ f l o o r ( x / s t e p )
17 p t = P o i n t ( clamp ( p t . x ( ) ) , clamp ( p t . y ( ) ) )
18 r e t u r n MatchPo in t ( e l t , P o i n t L a b e l e d ( e l t , " s t a r t " ) ,

p t )
19 r e t u r n new_face_mapper
20

21 # d s t : d i s t r i b u t e s randomly e l t ’ e ’ w i t h d e n s i t y ’ d ’
22 d s t = lambda e , d : MapToFaces ( mapper ( e ) , RandomPartit ion (

I r r e g u l a r P r o p e r t i e s ( d ) , KEEP_OUTSIDE ) )
23

24 # D i s t r i b u t e a l l e l e m e n t s
25 l e v e l 1 = lambda f : Noth ing ( )
26 f o r e_d i n e l t s _ d e n s i t i e s :
27 d = d e n s i t i e s [ e_d [ 1 ] ]
28 l e v e l 1 = Merge ( l e v e l 1 , d s t ( ImportSVG ( e_d [ 0 ] ) , d ) )
29

30 # ´́ ´́ ´́ ´́ ´́ ´́ L e v e l 2 ´́ ´́ ´́ ´́ ´́ ´́

31 s h i p s = [ " s h i p 1 . svg " , " s h i p 2 . svg " , " s h i p 3 . svg " , " s h i p 4 . svg " , "
s h i p 5 . svg " , " s h i p 6 . svg " ]

32

33 # Mapper : g e n e r a t e s and p l a c e s a s h i p on t h e f a c e
34 d e f f a c e _ t o _ s h i p ( f a c e ) :
35 s h i p = ImportSVG ( s h i p s [ f l o o r ( Random ( face , 0 , 6 , 0 ) ) ] )
36 s h i p = S c a l e ( sh ip , f l o o r ( Random ( face , 0 , 4 , 0 ) ) )
37 p t = C e n t r o i d ( f a c e )
38 # Clamp p o s i t i o n f o r r e g u l a r s i l i c i u m l o o k
39 clamp = lambda x : s t e p ∗ f l o o r ( x / s t e p )
40 p t = P o i n t ( clamp ( p t . x ( ) ) , clamp ( p t . y ( ) ) )
41 r e s = MatchPo in t ( sh ip , BBoxCenter ( s h i p ) , p t )
42 r e t u r n r e s
43

44 p r o p s = I r r e g u l a r P r o p e r t i e s ( 8 / ( 2 0 0 0∗2 0 0 0 ) )
45 p a r t _ s h i p s = Uni formPart i t i on ( props , KEEP_OUTSIDE )
46 l e v e l 2 = MapToFaces ( f a c e _ t o _ s h i p , p a r t _ s h i p s )
47

48 # ´́ ´́ ´́ ´́ ´́ ´́ F i n a l t e x t u r e ´́ ´́ ´́ ´́ ´́ ´́

49 c = ImportSVG ( " d a t a / c o n n e c t o r . svg " )
50 j = ImportSVG ( " d a t a / j o i n t . svg " )
51

52 # Mapper : g e n e r a t e s c o n n e c t o r s and s o l d e r e d j o i n t s
53 d e f make_cj ( v ) :
54 # C o n n e c t o r s a t c o n t a c t s be tween l e v e l 1 and l e v e l 2
55 i f l e n ( I n c i d e n t E d g e s ( v ) ) == 3 and HasLabel (

I n c i d e n t F a c e s ( v ) , " s h i p " ) :
56 r e t u r n MatchPo in t ( c , BBoxCenter ( c ) , L o c a t i o n ( v ) )
57 # Genera te j o i n t s a t j u n c t i o n ends
58 e l i f l e n ( I n c i d e n t E d g e s ( v ) ) == 1 :
59 r e t u r n MatchPo in t ( j , BBoxCenter ( j ) , L o c a t i o n ( v ) )
60 r e t u r n Noth ing ( )
61

62 l v l s _ 1 _ 2 = Outside ( l e v e l 1 , l e v e l 2 ,CROP_ADD_BOUNDARY)
63 c j s = MapToVertices ( make_cj , l v l s _ 1 _ 2 )
64 f i n a l _ t e x = Outside ( l v l s _ 1 _ 2 , c j s , CROP_ADD_BOUNDARY)
65 ExportSVG ( f i n a l _ t e x , s i z e )
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