Frank Drewes

Grammatical
Picture Generation

A Tree-Based Approach

With 203 Figures and CD-ROM

fy] Springer



Contents

Introduction. . .. ... ... 1
11 The Tree-Based Approach .. ... . . . . . . . . . .. . . .. 1
12 From Stringsto Trees . ... .. 4
13 Picture Algebras ... ... 7
14 Organization and Content of the Chapters . . ... ... ... ... 8
15 Other Formalisms for Picture Generation .. ... .......... ... 1
Line-Drawing Languages . . ... ... ... ... .. .. .. .. ... ... .. 15
21 Four Lines and a Concatenation Operation . ... .. ... . .. .. . 16
22 Context-Free Chain-Code Picture Languages . .. .. ... ... .. . 26
2.3 Classss of Chain-Code Picture Languages . ... .. .. .. ... .. .. 35
24 Anaysing Chain-Code Picture Languages .. . ... . ... ... . ... 57
25 ETOL Chain-Code Picture Languages .. .. .. .. .. ... .. .. .. .. 71
26 The Turtle Operations ... .. ... .. ... ... ... ... ... ... . 86
27 Extensons ... ... 9
28 Bibliographic Remarks .. ... ... ... ... ... ... 107
Collage Languages . . .. ... .. ... ... . ... ... 1
31 Basc Definitionsand Examples ... ... ... ... ... ... .. 112
32 Properties of Context-Free Collage Languages ... ... ... .. .. 128
33 Padld Replacement .. ... .. . 13
34 Tilings ... 14
35 A Case Study: Generating Celtic Knotwork ... ... .. ... . 183
36 Bibliographic Remarks .. ... .. ... .. . ... ... ... 201
Iterated Function Systems ... ... . ... ... .. ... ... ... 203
4.1 Compact Subsets of Complete Metric Spaces .. .. .. ... ... .. 204
42 |Iterated Function Systems .. ... ... 210
43 Fractal Curves ... 226
44 Neworked Iterated Function Systems .. .. ... ... ... .. .. 234
45 Bibliographic Remarks . ... ... ... ... ... 247



Xl Contents
5 Grid Picture Languages . . ... ... ... ... ... ... .. 249
51 Context-Free and ETOL Grid Picture Languages . ... ... . . .. 251
52 Raster Images of Grid Pictures ... ... ... ... . ... ... 265
53 Beyond ETOL. ... .. .. .. 272
54 GridNIFSs ... 281
55 More Generd Grids .. ....... ... 297
56 Bibliographic Remarks .. ... . ... ... ... ... ... 305
6 Languages of Fractals .. ... ... . .. ... .. ... ... .. .. 307
6.1 Infinite Trees and Their Vdue ... .. .. 308
62 TOL Function Systems ... ... ... ... ... ... ... 314
6.3 Branching-Synchronization Function Systems . ... .. . . . 323
64 Bibliographic Remarks . ... .. .. ... ... ... .. 331
7 Languages of Coloured Collages .. . ... .. ... ... ... .. .. . .. 333
71 Colage Grammars with Colour Attributes ... ... .. .. . . 334
72 Continuous Colourings ... ... ... .. ... . ... ... .. ... . 355
7.3 Parametrized Colour Operations . ... ... ... .. ... . .. .. .. 374
74 Bibliographic Remarks .. ... ... ... ... 333
8 TREEBAG 35
81 A BirdsEyeView of TREEBAG ... . ... ... ... . ... ... . .. 386
82 Sdected Examples ... 30
83 A Worm'sEye View o TREEBAG . .. ... ... ... . . ... . .. . .. 39
A Introduction to Tree Languages .. ...... . ... ... .. . . . ... .. . 405
Al Trees . 406
A2 Regular TreelLanguages ... ... ... ... ... . ... ... ... 409
A3 ETOL TreelLanguages .. ... .. ... .. ... ........ .. .. 416
A4 Branching TreeLanguages ... ... ... ... .. ... ... ... . ... . 424
A5 Top-Down and Bottom-Up Tree Transformations .. ... ... . 432
A6 Tree Transducers Defining Tree Languages .. .. ... ... ... .. 438
A.7 Condgructing Trees by Substitution .. ... ... ... ... .. . .. 445
B Notation ... 453
B.I Basc Mathematical Notation . . ....... . ... ... . ... . . . . .. 453
B.2 Strings, Trees, and Pictures ... .. ... ... . ... .. ... 454
References .. ... . . 455



