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Abstract: With generative design strategies, the act of design, the problem-solv-
ing process, and the interaction, understanding and representation of design ar-
tefacts have changed. As such strategies entail a large number of possible design 
solutions, they also expand the design search space immensely. In addition, due to 
the automated design generation process, the interaction of the designer through 
the design process has decreased. This research problematizes two major points 
as (1) the broad design spaces of generative design systems that are populated by 
many design instances and (2) the elimination of designerly decisions and evalu-
ation from the design artefact due to automated generation processes. As a solu-
tion to these problems, a visual structuring strategy is proposed. This strategy 
aims to act as a mediator between the designer and the design artefact during the 
generative process and manage the complexity resulting from the multiplicity of 
solutions. For visual structuring, three methods are proposed and classified as (1) 
perception-based visual structuring, (2) retrieval-based structuring, and (3) opti-
mality-based structuring within the scope of this research. 
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INTRODUCTION AND THE BASIC  
CONCEPTS 
This paper discusses strategies developed to 
manage the complexity of large solution spaces of 
generative design systems (GDS) through visual 
structuring. In computational design synthesis, 
the understanding of a design process differs 
from the conventional design thinking. The act of 
design, the designer’s role in the design, as well 
as the notion of a design problem and the design 

artefact have altered. Before anything else, in 
computational design, design problems –that are 
inherently ill-structured- have to be reformulated 
into clearly defined problems. The design act is 
transformed into a continuous process of genera-
tion, transformation, and evaluation led by algo-
rithms. In non-computational design exploration 
processes, the design solution space is formed 
manually by the designer. This limits the number 
of design alternatives, which narrows the design 
search spaces compared to the design search 
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spaces of GDS [1]. Here, the designer may need to 
explore and evaluate several design alternatives, 
which may prevent too-early design decisions. At 
this stage, to overcome such premature design 
decisions, GDS broadens the design search space 
by generating multiple design solutions at once. 
However, the high number of generated design 
solutions may challenge the management and or-
ganization in design search spaces. 
With these changes, the designer’s interaction 
with the ‘artefact(s)’ has also changed. The de-
signer’s contribution, evaluation and visual con-
tact with the design process are weakened due to 
the expansion in design search space as a result 
of the automated design generation. 
Accordingly, this paper problematizes (1) the 
broad design search spaces of GDS that are popu-
lated by many design instances and (2) the elimi-
nation of designerly decisions from the generation 
phase due to automated generation, particularly 
of genetic algorithms (GA). We support that the 
design activity in generative design processes 
must be amplified to address subjective design 
exploration and visual evaluation. For this, there 
is a need for methods that facilitate the naviga-
tion of the designer through the solution space 
expanded by generative algorithms. As a solution, 
design representations such as visual structures 
are proposed as a mediator between the designer 
and design artefacts. Such representations have 
the potential to support the designerly evaluation 
of design instances and increase the designer’s 
involvement through the generation process. 
Three structuring strategies (perception-based, 
retrieval-based, and optimality-based) are dis-
cussed and compared. 

Generative Design Systems
Generative design systems are synthesis methods 
that facilitate design exploration, and entail diver-
gence in the design search space by generating 
multiple design alternatives [2,3,4]. They simulate 
nature’s generation logic and foster the novel and 
efficient design exploration processes that extend 
the capabilities of designers and end up with un-
repeatable design alternatives [5,6]. Within the 
scope of this paper, evolutionary systems, partic-

ularly GA, are investigated. Evolutionary systems 
simulate the processes of evolution in nature. In 
particular, GA are stochastic search mechanisms 
[7] that seek the fittest solution determined by the 
fitness function designating the fitness degree of 
the solution [8]. GA follows three operations; (1) 
representation (the cognitive modelling of a de-
sign problem, inputs), (2) generation (algorithms, 
operators, outputs), (3) evaluation and the guid-
ance (the objective evaluation of generated de-
sign solutions, and the feedback) [4,9,10]. Through 
these steps, the designer becomes solely involved 
from the beginning of the representation phase 
by initializing the synthesis process; by defining a 
design problem, design constraints, design pro-
cedures and the boundary conditions [10]. This 
problem will be addressed by the strategies pro-
posed in this paper in the following sections. 

Emergence
GDS demonstrate emergence as a consequence of 
complexity, one of non-linearity and self-organi-
zation [11,12]. Emergence is a change and recon-
figuration of parts as a result of the underlying 
internal dynamics of a system that demonstrates 
itself through changes with recognizable and it-
erative patterns [11,13,14,15]. In complex systems, 
simple procedures determine the local interac-
tions between the parts, resulting in emergent 
behaviour [15]. Those procedures are referred 
to as schema by Gell-Mann while Holland termed 
those procedures as internal model [29]. Within 
the scope of this paper, these procedures will be 
termed as schema. The schema is inherent to all 
design instances that are generated for a single 
design problem. As schema determine the inter-
nal structure of a system, the internal structure 
demonstrates itself with recognizable patterns as 
an emergent behaviour. In GA, within the frame-
work of emergence, (1) genotype as the genetic 
composition of an organism associates with the 
idea of schema by designation of the generation 
logic while (2) phenotype, as the environmentally 
and genetically determined traits of an organism, 
associates with the emergent behaviour as an 
outcome of the process [16,17,18]. 
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Visual Resemblance
In this paper, visual resemblance is accounted 
by the common features of design instances that 
are generated from the same schema, and the 
common features are named as generic charac-
teristics. The generic characteristics and resem-
blance associate with Arnheim’s ‘structural pat-
tern’ in visual reasoning and shape perception and 
also with Holland’s emergence with ‘recognizable 
iterative patterns’ in GDS. 
Arnheim (1969) asserts that “[t]he perception of 
the shape is the grasping of structural features 
found in, or imposed upon, the stimulus material.” 
The perception of the shape is based on the gen-
eral features that are perceived by the observer. 
Accordingly, there are two points to highlight: (1) 
perception is based on the main features that are 
captured and identified by the observer, and (2) 
such perception is observer-dependent, there-
fore, is subjective. Resemblance associates with 
the subjective recognition of a set of design in-
stances. Hence, the design families are formed 
according to the designer’s evaluation and per-
ception of generic characteristics through the 
population.  
Resemblance, in relation to GDS, is a result of 
the schema that determines the main body of the 
population [11]. Each design instance is unique but 
resembles other design instances by sharing the 
same schema. In GA, as generic characteristics 
are determined using the genotype, new design 
variations emerge as the design variables change. 
Here, each instance is a variation of the schema; 
they are of the same type but are not identical. At 
this stage, this paper argues that design instances 
generated from the same schema may form a de-
sign family due to their similar phenotypic char-
acteristics. Particularly in GA, the population is 
generated as an evolutionary lineage as they are 
of the same type [19]. 

STRUCTURING THE DESIGN SEARCH 
SPACE
For the main arguments, three structuring meth-
ods are discussed that may have the potential in 
(1) mediating between design generation and the 
subjectivity of the creative design by the ampli-
fication of the designer’s involvement in design 
synthesis via providing visual guidance and (2) 
to manage the complexity of large design search 
spaces. 
Visual structuring is meant to give structure to 
the design search space that guides the interre-
lations between the design instances based on 
visual resemblance as a structuring criterion. 
Visual structures require the determination of 
the generic characteristics through a set of de-
sign instances. As forming categories is one of 
the major abilities of human cognition [20], the 
generic characteristics give way to the formation 
of resemblance groups, consequently, the clas-
sification of the design instances based on visual 
commonness. Visual structures can support de-
sign search and designer’s navigation through the 
space of possible solutions; this is particularly the 
case in GA, as the designer is in dialogue with the 
design artefact using symbolic representation, 
rather than visual. Visual structuring takes place 
after the generation process, which may assist 
the amplification of the designer’s interaction and 
the dialogue with design instances and the design 
search space. (Fig.1). Here, visual structuring has 
the potential to establish a visual dialogue be-
tween the designer and the process. 
Different methods can support and improve the 
build-up of visual structures. Within the scope 
of this paper (1) perception-based, (2) retrieval-
based, and (3) optimality-based structuring strat-
egies are proposed and discussed.

Figure 1:  
The Proposed Model of 

Interaction 
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Perception-Based Structuring 
Perception-based structuring is an intuitive, case-
based, observer-dependent and subjective act. It 
is based on the designer’s perception and identi-
fication of common features/visual resemblance 
between the design instances. Each structure is 
unique and personal. It requires manual build-
up and is applicable for refined, manageable and 
small design search spaces. The designer iden-
tifies the hierarchical resemblance relationships 
between the design instances and groups them 
according to their visual similarity. Such groups 
are termed as resemblance clusters. All design 
instances can be represented in these visual 
structures, or filtration can be used to decrease 
the number of design instances for the formation 
of resemblance clusters. However, manual build-
up may take a long time and require too much ef-
fort for a designer. Each parameter can lead to a 
separate cluster. In the case of multi-parameters, 
the act of classification is multi-phase; one clus-
ter follows another, forming sub-clusters. Visu-
ally distinguishing the first parameter structures 
the whole classification, and this influences the 
whole taxonomy. As each designer has different 
visual perception, visually distinguishing parame-
ters demonstrates differences for each designer. 
Therefore, each designer demonstrates different 
clustering behaviour and each time clustering be-
haviour changes according to the perception of a 
designer. (Fig.2).   
To illustrate the formation of resemblance clus-
ters, a small-scale case study was conducted. 
This case study exemplifies the classification 
behaviour/strategy of a designer rather than an 
implemented system. An existing design search 
space based on 110 unique chair designs, as ex-
perimented by Soddu, is used in which the de-
sign instances are generated by the evolutionary 
generative mechanism IDEA [5]. The solution set 

is given to three designers to form resemblance 
clusters and a brief statement for their grouping 
criteria. The designers used image-editing soft-
ware to illustrate their clusters. Designer A se-
lected the chair legs as a visually distinguishing 
feature of the design space, a criterion for the for-
mation of resemblance clusters. Accordingly, she 
identifies eleven types of chair legs and the design 
search space is divided into eleven clusters. Ac-
cording to designer B, there are five resemblance 
clusters based on the form and number of chair 
legs. Cluster A is formed according to the straight 
angle chair legs; cluster B according to the circu-
lar base of chair legs; cluster C according to the 
widening angle of chair legs; cluster D according 
to the box-form of chair legs, and cluster E ac-
cording to the rounded form of the chair legs. In 
each cluster, there are five sub-clusters based on 
the form of the backrests; (1) singular, (2) dual, (3) 
triple, (4) elongated and (5) semi-circular. Accord-
ing to designer C, there are two criteria for the 
formation of resemblance clusters; (1) backrests, 
and (2) chair legs. Primarily, Designer C formed 15 
resemblance clusters according to the backrests 
of the chairs and within these resemblance clus-
ters Designer C formed sub-clusters based on 
chair legs. (Fig.3). The resemblance relations are 
structured on the common/repeating elements. 
For instance, similar chair-legs form a resem-
blance cluster for Designer A and chair-leg forms 
and number for Designer B. For Designer C, back-
rests form a resemblance cluster. (Fig.4). The 
visually distinguishing criteria that form resem-
blance clusters are different, but the identifica-
tion of common features that causes resemblance 
is the same tendency to form a resemblance clus-
ter. Therefore, as expected, the formation of re-
semblance clusters, accordingly the build-up of 
visual structures, actualized in a subjective and 
designer-dependent manner.

Figure 2:  
Perception-Based  
Structuring
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Figure 3:  
Perception-Based 

Structurings of  Designer 
A-B-C

Figure 4:  
The Repetition  

of Similar Textures
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Retrieval-Based Structuring 
Retrieval-based structuring is based on the ex-
ploitation of 3D object retrieval methods for large 
design search spaces. It is an objective filtration 
process and has the potential to identify similari-
ties between design instances after the genera-
tion process. It requires the automated build-up 
of visual structures. 
3D object retrieval methods are geometry-based 
search algorithms that are used for the evaluation 
of similarity and the classification of 3D objects 
based on benchmarking [22]. 3D object search re-
quires the shape descriptor which defines and rep-
resents the features and information of an object, 
and a 3D object repository that provides a bench-
marking scheme [22]. In the 3D object retrieval 
research, benchmarking schemes are used for 
the evaluation of the retrieval algorithms [26]. The 
evaluation is based on testing and comparison of 
the search algorithms and provides  feedback for 

3D objects retrieval methods. In general terms, 
similarity evaluation is conducted by matching the 
geometries and geometric features of compared 
objects in a benchmark scheme.  
3D object retrieval is based on four phases: (1) 
query formation, (2) feature extraction, (3) dis-
similarity computation and (4) retrieval [23]. Que-
ry formation is the selection of the 3D object to be 
compared; feature extraction is the determination 
of the features of the selected object; dissimilar-
ity computation is based on the comparison of the 
object in a 3D object repository; and the retrieval 
phase is based on the detection of the objects that 
have the lowest dissimilarity value obtained in the 
third phase [24].
Within the context of visual structures, the 3D 
benchmarking process may be used at the end of 
the design synthesis process; the design search 
space can be considered as a 3D model reposi-
tory, a benchmarking scheme. The designer 
identifies the reference object that is used for 

Figure 5:   
The Proposed Model of 
Retrieval-Based  
Structuring
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benchmarking. The methods to generate/iden-
tify the reference object can be a subject of an-
other research. It is assumed that there is a ref-
erence object that is identified/generated by the 
designer. The reference object can be used to 
query the visually similar design instances. Also, 
in correspondence with type/instance discussion, 
the reference object is the type that defines the 
group of similar design instances. Furthermore, 
the identification of the reference object becomes 
the filtration criteria through the benchmarking 
process. After the identification of the reference 
object, the retrieval process carries out the com-
parative evaluation between design instances in 
a design search space. With such evaluation, the 
3D retrieval algorithm identifies similar design in-
stances. (Fig.5). Therefore, resemblance clusters 
are formed accordingly in an automated fashion. 
The retrieval-based visual structuring process is 
automated, and the generation of resemblance 
clusters is not as subjective as perception-based 
visual structuring. From this point, such struc-
tures challenge the designer’s evaluation and 
subjectivity throughout the formation of resem-
blance clusters. However, retrieval-based visual 
structuring facilitates designer’ interaction with 
complex design search spaces by structuring the 
design search space. Furthermore, there are de-
veloping 3D object retrieval methods that simu-
late the designerly actions of classifications and 
detection of similarity.

Optimality-Based Structuring 
Optimality-based structuring is an objective fil-
tration strategy that is based on the optimality 
for large design search spaces. The visualization/
analogue representation and clustering of design 
instances, which are located on fitness peaks in 
a fitness landscape are centric for such a struc-
turing strategy. In comparison with the other two 
strategies, the relationships between the design 
instances are not structured in optimality-based 
visual structuring. Here, such structures result in 
a group of non-structured design instances and 
inform designers about formal properties and 
fitness states of the design instances. The most 
common method for visualization of GA is based 

on fitness evaluation of genomes illustrated by 
fitness-time graphs [25]. Sewall Wright suggests 
fitness landscapes as a visual metaphor to de-
pict gene combination space and the evolution of 
a population [26]. Fitness landscapes illustrate 
the fitness status for a generated population ac-
cording to the fitness criteria [27]. Wright depicts 
fitness landscapes with hills and valleys that 
generated populations move through [26]. Here, 
the optimization process associates with the hill-
climbing metaphor that signifies the movement 
of a population through regions of low fitness to 
high fitness; a random walk through a surface in 
a three-dimensional space. Fitness landscapes 
can visualize high-dimensional search spaces by 
low-dimensional representations, with fitness 
landscape visualization limited to maximum two 
dimensions [28]. Therefore, more than two de-
grees challenge the visualization of search spac-
es. However, with the developments in current 
data visualization technologies, new methods for 
complex search space visualization models based 
on dimension reduction are being developed.
One of these developing methods is proposed by 
McCandlish and is based on the segregation of the 
genomes located at different fitness peaks [28]. 
By segregating the genomes to different peaks, 
the major features of the peak can be displayed 
graphically [28]. Here, McCandlish (2011) propos-
es a symbolic representation of design instances 
at the same peak. For optimality-based visual 
structuring, McCandlish’s method can be used 
as long as the design instances visualized with 
analogue representation. The segregation of de-
sign instances that are located on different peaks 
automatically structures design search space ac-
cording to the fitness scores of design instances. 
The identification and visualization of these design 
instances may inform the designer about formal 
features of design instances that belong to the 
same peak. This facilitates the visual interaction 
and guidance of a designer through the design 
search space. Furthermore, due to convergence 
in the optimization processes, design instances 
at the same peak are visually similar. Such simi-
larities have the potential to form resemblance 
clusters after the generation phase. The determi-
nation of major features of fitness regions corre-
sponds with the type.
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As optimality-based visual structuring strategy 
demonstrates objective filtration based on fit-
ness scores, such structuring may pose a chal-
lenge for the subjectivity of designerly evaluation. 
However, these structures reduce the complexity 
in a design search space by limiting the number 
of design instances with the number of the design 
instances that are located at the peaks. This re-
duction facilitates the designerly interaction with 
refined and smaller design search spaces. 

FINDINGS AND RESULTS 
There are several remarks that have to be high-
lighted and concluded. Primarily, the perception 
of a similar feature in a design set is defined as 
resemblance. Resemblance in a design space can 
be used as an operational method to build visual 
structures. 
Secondly, according to the case study, each de-
signer built a different structure using the same 
design instances according to different resem-
blance criteria for grouping. This study highlights 
the subjectivity of the designer and designerly 
evaluation. 
Thirdly, there is a need to compare and contrast the 
visual structuring methods in brief. In perception-
based, the designer is directly in dialogue with a 
complete set of design instances. In comparison 
with perception-based structuring strategy, the 
designer is in dialogue with filtered and struc-
tured design search spaces. Here, in perception-
based, the designer is involved through the whole 
process of visual structuring; therefore, the visual 
structuring process includes a subjective compo-
nent. However, in retrieval-based and optimality 
based structuring, the designer does become in-
volved through the automated visual structuring. 
Therefore, subjectivity may decrease and is not 
centric in these strategies. Despite the subjectiv-
ity states of such strategies, both of them propose 
refined and structured design search spaces with 
which the designer can easily interact. Accord-
ingly, these structuring methods provide visual 
guidance to the designer and facilitate the design-
erly interaction and evaluation after the design 
synthesis.

IMPLICATIONS FOR THE FURTHER  
RESEARCH AND CONCLUSION
For further research, all structuring strategies 
hold the potential for different software prototype 
implementations as a proof of concept within the 
scope of information modelling. 
For perception-based structuring, although it 
requires a manual build-up, a filtration software 
that reduces the number of design instances can 
be implemented. Furthermore, a platform, a soft-
ware with a visually rich and supportive interface 
that contains a whole set of visual representa-
tions of design instances, may enable designers 
to structure their resemblance clusters literally 
as a tree-structures as they are mapped above.
For retrieval-based structuring, a software that 
integrates 3D benchmarking algorithms in digital 
design synthesis has the potential to be prototyped 
and implemented for the further improvements.
For optimality-based structuring, regarding the 
current developments in data visualization tech-
nologies, a software is required that can be imple-
mented as a continuation of the fitness peak iden-
tification within the framework of McCandlish’s 
method, one that visualizes the design instances 
as analogue representations, and has the poten-
tial for facilitated integration of the designer with-
in the fitness landscape, without even interacting 
with the symbolic representations of the peaks.
If the potential software prototypes are to be im-
plemented, there should be another research 
conducted to analyse the integration of the de-
signer through the design synthesis process via 
those prototypes.

REFERENCES
[1] Cross, N., Designerly Ways of Knowing: Design 

Discipline Versus Design Science. Design Issues, 
Vol. 17(3), 2001, p. 49-55.

[2] Soddu, C., Generative Design. A swimmer in a 
natural sea frame. Generative Art International 
Conference Milan, 2006.

[3] G. Dino, İ., Creative Design Exploration by Para-
metric Generative Systems in Architecture, Mid-
dle East Technical University JFA, 2012, p. 204-
224.



 Section C2 - Generative Design - 1 | CAADence in Architecture <Back to command> |193 

[4]  Krish, S., A Practical Generative Design Method, 
Computer-Aided Design, vol. 43, 2011, p. 88–100.

[5]  Soddu, C., Generative Art in Visionary Variations, 
Art+Math=X Proceedings, 2005, University of Col-
orado Boulder.

[6] Shea, K., Aish, R., & Gourtovaia, M., Towards In-
tegrated Performance-Driven Generative Design 
Tools. Automation in Construction, vol.14, 2005, 
p. 253-264.

[7] Frazer, J., An Evolutionary Architecture, Architec-
tural Association, 1995.

[8]  Kalay, Y. E., Arhitecture’s New Media: Principles, 
Theories, and Methods of Computer-Aided De-
sign, The MIT Press, 2004.

[9] Mitchell, M., Genetic Algorithms: An Overview, 
Complexity, vol.1(1), 1996, p. 31-39.

[10] Cagan, J., Campbell, M. I., Finger, S. and Tomi-
yama, T. A Framework for Computational Design 
Synthesis: Model and Applications. Journal of 
Computing and Information Science in Engineer-
ing, vol.5, 2005, p. 171-181.

[11] Holland, J., Emergence: From Chaos to Order, 
Oxford University Press, 1998.

[12] Shiffman, D., http://natureofcode.com/book/
chapter-8-fractals/

[13] Weinstock, M., The Architecture of Emergence, 
John Wiley & Sons, 2010.

[14] Kauffman, S., At Home in the Universe: The 
Search for Laws of Self-Organization and Com-
plexity, Oxford University Press, 1995.

[15] Holland, J., Constrained Generating Procedures. 
In A. Menges, & S. Ahlquist, Computational Design 
thinking, John Wiley & Sons, 2011, p. 131-142.

[16] Holland, J. Complex Adaptive Systems. Daedalus, 
vol.121(1), 1992, p. 17-30.

[17] Haupt, R. L., and Haupt, S. E., Practical Genetic 
Algorithms, John Wiley & Sons, 2004.

[18] Sastry, K., Goldberg, D., and Kendall, G., Ge-
netic Algortihms. In E. K. Burke, and G.  Kendall, 
Search Methodologies: Introductory Tutorials in 
Optimization and Decision Support Techniques, 
Springer, 2005, p. 96-127.

[19] DeLanda, M., Deleuze and the Use of the Genetic 
Algorithm in Architecture, In N. Leach, Designing 
for a Digital World, Wiley, 2002.

[20] Couchman, J. J., Coutinho, M. V., and Smith, J. 
D., Rules and Resemblance: Their Changing Bal-
ance in the Category Learning in Humans (Homo 
Sapiens) and Monkeys (Macaca Mulatta). J Exp 
Psychol Anim Behav Process., vol.36(2), 2010, 
p.172–183.

[22] Fang, R., Godil, A., Li, X., & Wagan, A., A New 
Shape Benchmark for 3D Object Retrieval. ISVC 
2008 Proceedings, 2008, p. 381-392.

[23] Ohbuchi, R., Nakazawa, M., & Takei, T. Retrieving 
3D Shapes Based On Their Appearance. MIR’03 
Proceedings, 2003, p. 39-46. 

[24] Chen, D.-Y., Tian, X.-P., Shen, Y.-T., & Ming, O. On 
Visual Similarity Based 3D Model Retrieval. EU-
ROGRAPHICS, vol.22(3), 2003, p.223-232.

[25] Wu, H.-C., Sun, C.-T., and Lee, S.-S., Visualization 
of Evolutionary Computation Processes From a 
Population Perspective. Intelligent Data Analysis, 
vol.8, 2004, p.543-561.  

[26] Zaman, L., Ofria, C., and Lenski, E. R., Finger-
Painting Fitness Landscapes: An Interactive Tool 
for Exploring Complex Evolutionary Dynamics, 
Artificial Life, vol.13, 2012, p.499-505.  

[27] Gavrilets, S., High-dimensional Fitness Land-
scapes and Speciation. In M. Pigliucci, & K. Pres-
ton, Phenotypic Integration: Studying the Ecology 
and Evolution of Complex Phenotypes, Oxford 
University Press, 2004, p.45-80. 

[28] McCandlish, D. M., Visualizing Fitness Land-
scapes. Evolution, International Journal of Or-
ganic Evolution, 2011, vol.65(6), p. 1544-1558 

[29] Gell-Mann, M., Complex Adaptive Systems, In 
G. A. Cowan, D. Pines, & D. Meltzer, Complexity: 
Metaphors, Models, and Reality, Addison-Wesley, 
1994, p. 17-45. 



 CAADence in Architecture <Back to command> |1 

CAADence in Architecture
Back to command

International workshop and conference
16-17 June 2016

Budapest University of Technology and Economics
www.caadence.bme.hu

CA
A

D
ence in A

rchitecture - Budapest
2016 

The aim of these workshops and conference is to help transfer and spread newly appearing design 
technologies, educational methods and digital modelling supported by information technology in 
architecture. By organizing a workshop with a conference, we would like to close the distance between 
practice and theory.

Architects who keep up with the new designs demanded by the building industry will remain at the 
forefront of the design process in our information-technology based world.  Being familiar with the 
tools available for simulations and early phase models will enable architects to lead the process. 
We can get “back to command”.
The other message of our slogan is <Back to command>. 
In the expanding world of IT applications there is a need for the ready change of preliminary models by 
using parameters and scripts. These approaches retrieve the feeling of command-oriented systems, 

Why CAADence in architecture?

"The cadence is perhaps one of the most unusual elements of classical music, an indispensable addition 
to an orchestra-accompanied concerto that, though ubiquitous, can take a wide variety of forms. By 

personally selected or invented musical phrases, interspersed with previously played themes – in short, 
a free ground for virtuosic improvisation."

Back to command
ISBN 978-963-313-225-8

Edited by Mihály Szoboszlai 

C

M

Y

CM

MY

CY

CMY

K

borito14mm.pdf   1   2016.06.09.   8:46:43



| CAADence in Architecture <Back to command>       2 



 CAADence in Architecture <Back to command> |3 

Editor

Mihály Szoboszlai 
Faculty of Architecture 
Budapest University of Technology and Economics

2nd edition, July 2016

CAADence in Architecture – Proceedings of the International Conference on Computer 
Aided Architectural Design, Budapest, Hungary, 16th-17th June 2016. Edited by  
Mihály Szoboszlai, Department of Architectural Representation, Faculty of Architecture, 
Budapest University of Technology and Economics

Cover page: Faraway Design Kft. 

Layout, typography: based on proceedings series of eCAADe conferences

DTP: Tamás Rumi

ISBN: 978-963-313-225-8  
ISBN: 978-963-313-237-1 (online version)

CAADence in Architecture. Back to command 
Budapesti Műszaki és Gazdaságtudományi Egyetem

Copyright © 2016

Publisher: Faculty of Architecture, Budapest University of Technology and Economics

All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form or 
by any means, including photocopying, recording, or other electronic or mechanical methods, without the prior 
written permission of the publisher.



| CAADence in Architecture <Back to command>       4 

CAADence in 
Architecture
Back to command

Proceedings of the International Conference on  
Computer Aided Architectural Design

16-17 June 2016 
Budapest, Hungary 

 Faculty of Architecture 
Budapest University of Technology and Economics

Edited by 
Mihály Szoboszlai



 CAADence in Architecture <Back to command> |5 

Theme

CAADence in Architecture    
Back to command

The aim of these workshops and conference is to help transfer and spread newly ap-
pearing design technologies, educational methods and digital modelling supported by 
information technology in architecture. By organizing a workshop with a conference, 
we would like to close the distance between practice and theory.
Architects who keep up with the new design demanded by the building industry will 
remain at the forefront of the design process in our IT-based world. Being familiar with 
the tools available for simulations and early phase models will enable architects to 
lead the process. We can get “back to command”.
Our slogan “Back to Command” contains another message. In the expanding world of 
IT applications, one must be able to change preliminary models readily by using dif-
ferent parameters and scripts. These approaches bring back the feeling of command-
oriented systems, although with much greater effectiveness.

Why CAADence in architecture?
“The cadence is perhaps one of the most unusual elements of classical music, an indis-
pensable addition to an orchestra-accompanied concerto that, though ubiquitous, can 
take a wide variety of forms. By definition, a cadence is a solo that precedes a closing 
formula, in which the soloist plays a series of personally selected or invented musical 
phrases, interspersed with previously played themes – in short, a free ground for vir-
tuosic improvisation.”
Nowadays sophisticated CAAD (Computer Aided Architectural Design) applications 
might operate in the hand of architects like instruments in the hand of musicians. We 
have used the word association cadence/caadence as a sort of word play to make this 
event even more memorable.

Mihály Szoboszlai 
Chair of the Organizing Committee
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