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Abstract

This course provides a comprehensive, in-depth introduction to procedural modeling of architec-
ture using grammar-based approaches. It first presents all necessary fundamentals and discusses the
various advanced features of grammar languages in detail. Subsequently, context sensitivity, which is
crucial formany practical tasks, and the different forms of support for it are addressed extensively.The
course concludes by looking into several further advanced aspects, such as local edits or GPU-based
variants.
Elements from a large body of work are covered and presented in a coherent, structured way. The

course explores the range of solution approaches, provides examples, and identifies limitations; it also
highlights and investigates practical problem cases.
The course is useful for practitioners and researchers from many different domains, ranging from

urban planning, geographic information systems (GIS) and virtual maps to movies and computer
games, with interests ranging from content creation to grammar-based procedural approaches in gen-
eral.They learn about the arsenal of available techniques and obtain an overview of the field, including
more recent developments. The audience benefits from a coherent treatment of ideas, concepts, and
techniques scattered across many (sometimes lesser-known) publications and systems. This course
helps in developing a realistic understanding of what can be done with current solutions, how diffi-
cult and practical that is, and with which tasks existing approaches cannot cope.
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The images were kindly provided by Matthias Buehler (matthias.buehler@mac.com). 
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A nice example that demonstrates what can be done with grammar-based procedural model-

ing techniques is the Favela project by Matthias Buehler (matthias.buehler@mac.com) and 

Cyrill Oberhaensli. Among others, it deals with hilly terrain and sloped building footprints, 

includes procedural vegetation, features cables and clotheslines, and involves the distribu-

tion of connection points and detail assets. 
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frame-split: uniform inward offset, partitioning similar to straight-skeleton-based approach 
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CE has functions for representing a list as a string, where elements are separated by a semi-

colon. 
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At least in CGA++, rules are full first-class citizens and hence cannot only be passed around 

but may also be stored in collections or as shape attributes. 
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Example is adapted from Figure 4 of the CGA++ paper. 
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… 

roofGable(roofAngle, 
          overhangX + roofThickness * tan(roofAngle), 
          overhangY) 
Roof 
… 

 
square(x) = x*x 
sec(x) = sqrt(1 + square(tan(x))) 
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Examples: Favela project (external solution), Krecklau11, Schwarz15 
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Image: Wonka 
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Images: Krecklau 2012 
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Image: Krecklau2013 
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Bentley Generative Components is popular for modeling free-form architecture. For 

example, stadiums. 
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