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Cet article est consacré à la modélisation procédurale de
configurations architecturales.
Les outils de CAO actuels reproduisent et figent la pratique
traditionnelle du projet architectural, leurs modèles de
représentation sous-jacents sont considérablement éloignés de la
représentation usuelle de l’objet architectural. Il nous apparaît que
les modes d’accès et de constitution “alternatifs” du modèle
informatique (description textuelle et modélisation procédurale)
représentent un champ d’expérimentation privilégié susceptible de
questionner ces problèmes de représentation du savoir
architectural.
Nous commencerons par l’examen de modélisations par
description textuelle (notamment de façades néoclassiques et de
l’architecture palladienne) pour ensuite nous intéresser à une série
de modélisations procédurales à base de connaissances
architecturales.
Nous verrons enfin comment cette réflexion, dans un cadre
pédagogique, confronte nos étudiants à la fois à l'analyse
architecturale, à une approche de la programmation structurée ou
orientée-objet ainsi qu'à une utilisation "critique" des outils de
conception assistée.
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Architectural Knowledge.

Textual description:
Into the context of computer education for students in architecture, at the
early 90', we were led to the conclusion that the simple learning of CAD
tools was not sufficient. We won't extend ourselves on the subject wich
has already been largely discussed. But let us keep in mind that if the
manipulation proposed by these tools is easy, graphical and interactive
(focusing on the man-machine interface); the computer representation
model is still largely remote from the usual representation of the
architectural object. Notions such as layers, groups, colors, etc.. are
effectively irrelevant to the architectural field. The first alternative to be
kept in mind has been the textual description enabled by PovRay (a
freeware for modeling and raytracing) (ZOLLER93).
PovRay enables the description of the geometry of objects based on
graphics primitives, mathematical transformations and boolean
operations (union, intersection, difference) on those primitives. One of
the aspects that keeps our attention here is the hierarchical structure of
PovRay's description. It enables the introduction of elements from the
architectural vocabulary not only in order to name the objects but also to
describe complex architectural configurations so that their constitution
and composition modes should be revealed. Therefore, we deeply shared
interest for the modeling of architectural objects for wich the vocabulary,
the rules of composition are known, identifiable.
The first exercise on this theme concerns the modeling of facades of the
Place du Luxembourg at Brussels.

The work of the architect Trappeniers is not only one of the last examples
of the 19th century's station squares but also a remarkable neoclassical
unity in Brussels.
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"Regularity, order, harmony and symmetry are the main rules
of composition that have presided to the architectural design
of the facades of the Place du Luxembourg.
When looking carefully at the 1854's initial project drawn by
architect Trappeniers, the subtle game of composition based
on several degrees of symmetry clearly appears. So, we can
progressively decompose the 23 bays of the facade and better
catch the complex relations occuring between them. On three
levels, the 23 bays (unpair number) for wich the twelfth bay
indicates the centre of the general composition, align
themselves in five groups. The latter are themselves divided
in a hierarchical order into three bodies (centre and
extremities) and two intermediate zones. The central body at
its turn counts five bays, the entrance door as well as the
balcony of the first floor situated at the middle of the central
bay largely strengthtening the axial effect."
(VANDENBREEDEN93)
In this extract that introduces a most complete analysis of the
composition of the facades, we do find an excellent pretext to our
exercise of modeling by a textual description.
The exercise unfolds in two stages:
-First:
Setting up of a precise drawing of the facade.
Architectural analysis of the facade (by decomposition).
To locate the different architectural elements (through an
appropriate vocabulary).
To draw hypotheses related to the composition.
-Second:
Textual modeling (by recomposition):
Actually, it consists in the description of the geometry of
elements and architectural details (details of cornice, of
console,...) located during the stage of analysis. Then we proceed
with the recomposition of the facade so that the structure of the
textual description reflects the structure of the architectural
composition.

120

EXPLORER, A Procedural Modeler Based on Architectural Knowledge

Florence Corin 93-94

Group of students 93-94

As an example, this is the way a textual description might look at the
highest hierarchical level of the facade (PovRay syntax).
Whole_facade =
union {
Left_body
Intermediate_body
Central_body
Intermediate_body
Right_body
}
Central_body =
union {
Left_bay
Intermediate_bay
Central_bay
Intermediate_bay
Right_bay
}
Central_bay =
union {
Arch_ground_floor
Balcony
Window_first_floor
Window_second_floor
Cornice
}
This, consecutively till the end of the precise geometrical description of
architectural elements of less importance.
Modeling by textual description is both elegant and compact (50 Ko for
the description in the slightest detail concerning the 23 bays of the
neoclassical facade).
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Today we are still using this technique of modeling for educational
purposes.

Defourny-Derycke 95-96

Auly-Barremaeker-Debar -Schreurs 95-96

Procedural description:
If the afore mentioned textual modeling partially responds to our
preoccupations, we immediately asked ourselves the question of the
description of families of similar objects, variations or instances of a type
(MITCHELL89).
Effectively, if a textual description corresponds to an unique architectural
object, from now on our attention is more kept on the basic rules
generating objects than on the precise determination of the geometry for
one of them.
For us, the "shape grammars" seemed too remote from our architectural
preoccupations. In effect, few elements and tools of the architectural
vocabulary are put into operation.
Thus, we have fully developed a procedural modeler (FOLEY90), wich
uses a syntax both simple and universal based on the C programming
language. This procedural modeler, EXPLORER, keeps the caracteristics
of the textual description i.e. (the uses of architectural vocabulary, the
elegance of the description) as it also brings a serie of new aspects like
the possibility of generating a collection of objects more or less complex,
the visualisation of these objects in real time (wich enables the swift
evaluation of the configurations produced) as well as the possibility of
exporting these objects under different formats like DXF 3D, VRML,
Inventor, Rotater (Macintosh), PovRay, QuickDraw3D etc...
The article "I "templa" albertiani: dal Trattato alle fabbriche"
(MOROLLI94) in wich Morolli describes the rules applied by Alberti in
his interpretation of the etrusc temple, has originated one of our first
procedural modeling (still in progress).
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From an educational point of view, we propose the procedural modeling
as a further development of the textual modeling. Find below an example
of a current exercise, originated from the Partie Graphique des Cours
d'Architecture (1821) of J.N.L. Durand.

123

Brunetta

Gilles Hénin 96-97
Currently, we explore the possibilities of object-oriented modeling (C++,
but also JAVA). One of our objectives consists in architectural modeling
within a VRML 2.0 environment thanks to JAVA and JavaScript scripts.

Conclusion:
On the one hand, this kind of exercise faces our students to a strict and
detailed analysis of architectural objects, wich largely exceeds a
superficial reading.
On the other hand, the students are led to a better understanding of
computer mechanisms, notably in the field of the representation of
architectural knowledge. The latter enables them to have a critical look
towards CAD tools.
Finally, the pleasure for both students and scholars when observing these
emergent configurations, sometimes unexpected, is certainely not a
negligeable aspect of this kind of experimentation.
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