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Introduction

Abstract

The use of digital design and fabrication
technologies in architecture has followed
a paradigm shift, enhancing the design and
construction processes and performances
of architecture. While it has enhanced the
performability and efficiency aspects of
architecture, it has removed the aesthetics
and symbolism of ornamentation and
individuality of buildings. This research
questions what the new relationships
and arrangements for architecture and
ornament are, specifically focusing on the
use of Al, and digital tools, to understand
how these instruments can be used to bring
craft, functionality, symbolism, and context
back to contemporary architecture.

Keywords

Ornamentation; detail; classical ornament;
contemporary ornament; Artificial Intel-
ligence (Al); digital technology; structure;
function; symbol.



Background

Ornamentation has long been a topic
for debate. Historically, it was integral in
creating a sense of craft in the design.
In classical architecture, ornamentation
was the key component to constructing
buildings that symbolized a sense of
beauty as well as expressing social
values, hierarchy, and order’. Throughout
time, the meaning and use of ornament
has transformed, with each movement
in architecture adding influence on its
definition. From historical, cultural, to
social and technological circumstances,
these factors have significantly impacted
ornamentation over the years, where
the second industrial revolution was the
defining moment. During this period, mass-
production and an effort to reduce cost
and increase efficiency became a primary
focus for construction?. Although these
technological evolutions were vital in the
development of the construction industry,
the push for mass-production meant the
focus was steered away from ornament
and craft, and therefore was no longer
seen as a necessity to design. In present
architecture, there is an immense amount
of new fabrication technology, and thus
it is “increasingly challenging the historic
relationship between architecture and
its means [and process] of production™
The availability of it allows architecture
to no longer be bound by the limitations
of standardization and mass-production,
bringing forth new opportunities for
modern day architecture to be redefined,
and in turn to redefine ornament.

1 Picon, A. (2013). Ornament: The pu\'\t'cs of archi-
tecture and subjectivity. Wiley. p.

2 Retsin et al,, (2019). Robotic Bmldmg: Archi-
tecture in the Age of Automation. Detail Business
Information GmbH, The. p. 8

3 Kolarevic, B. (2005). Architecture in the digita
Design and Manufacturing. Taylor & Francis. p. 4
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Problem Statement

Digital tools and fabrication technology
can change the way architecture is being
designed and thought about. A variety of
digital tools is powering contemporary
architectural design, some of whichinclude
Al, parametric modeling, digital fabrication,
and robotics*. Such tools enable architects
to produce complex designs, creating
advanced forms, new textures, optimizing
functions and generating new processes
of construction. These tools, however, are
being under-utilized. Their focus mainly
lies on the methods of mass production,
standardization, and efficiency, as from the
second industrial revolution, generating
an architecture that has become un-
ornamental. Contemporary ornamentation
used is restricted to fagade design, where
the designs contain ideas like patterns
and repetition. Although these sorts of
designs can be successful, they lack the
craft and “the sense of depth that classical
ornamentation once had"s. Current social,
cultural,and technological design mindsets
and influences means that present
ornamentation no longer encapsulates
the significance it once had. This research
questions this reality and investigates
the use of contemporary computational
design and fabrication techniques to
understand how such tools can revitalize
ornamentation and re-imagine it in today’s
architecture.

4 Turner, K (2021). Archit @cUr“:S Ornament.
Open Access Te Herenga Waka-Victoria University
f\u\, Mm m hesis. https://doi.org/10.26686/

wgtn. 7483Vv1.p

5 {urre ‘ K 20271). Archit @cUr“ as Ornament.
Open Access Te Herenga Waka-Victoria University
of Welling U“ hesis hﬁr //doi.org/10.26686/
wgtn. 15177483 .v1. IV



Research Questions

Considering the following problematique,
the thesis will explore how Al and digital
technology change the way we design and
think about ornaments and details? To
answer the main research question, the
thesis requires investigating subsequent
questions, which include:

1. What could contemporary ornament
aim to contribute/communicate to
modern architecture and audiences?

What are the potentials of digital
technology/ tools and how will they
change the fabrication process of
ornaments?

Why should ornaments be reintroduced
into architecture, if they are deemed as
time-consuming, non-functional, and
purely decorative?

Aim

Contemporary ornament lacks a clear
definition. The thesis aims to question
what is traditionally known to be an
ornament, which was suppressed by the
modernism era. The goal is not to resurrect
the ornament from the past and look back
on it as it was, but instead to find a deeper
abstraction of the lost craft situated in the
digital era. In The Politics of Architecture
and Subjectivity, Picon discusses how
buildings do not have the ability to speak,
but part of their appeal lies in the notion
that they could if suitable conditions were
met®, and one of the ways they speak is
through ornamentation. Contemporary
ornament serves as a tool for a “current
image-driven culture within a spectacle-

archi-

6 Picon, A (2013). Ornament: The politics of

tecture and subjectivity. Wiley

laden public sphere™. In contemporary
architecture, “the structural, digital, sensual,
representational, and symbolic facets
stratify ornament metaphorically and
literally, making it a powerful instrument of
impression and expression”.

7 Allmer, A, Balik, D. (2016). A Critical review
ornament in contemporary architectural theory
practice. ITU Journal of Faculty of Architecture,
13(1).p. 158

8 Allmer, A. Balik, D. (2016). A critical review of
ornament in contemporary architectural theon
Dokuz Eylul University. doi: 1
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Figure 4: Integrated Ornament; Source: https://unsplash.com/photos/er00p3S4us4
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Theoretical Framework

The following concepts will be introduced
and studied to strengthen and frame the
research.

Ornament & Detail

The term ‘Ornament’ is defined as “a useful
accessory that lends grace or beauty™.
It is “a thing used or serving to make
something look more attractive but usually
having no practical purpose”®. Details on
the other hand, can be defined as “a part
considered or requiring to be considered
separately from the whole”, which

9 Ornament [Def. 2]. (n.d.). In Merriam-Webster on-
line. Retrieved from http:// Merriam-Webster.com.
10 Ornament [Def. 1]. (n.d.). In Oxford English Dictio-
nary online. Retrieved from http:// www.oed.com.

17 Detail [Def. 2b]. (n.d.). In Merriam-Webster online.

contains “information about something”'2.
The above-mentioned definitions for both
concepts refer to both terms as being
additional elements whose main roles are
to serve their carriers. Although they are
defined to be serving their carriers, they
do so in different ways. Ornaments mainly
provide an aesthetic purpose, occasionally
mixing in with practical characteristics,
whereas details entirely fulfill practical
purposes. Ultimately, a detail can be an
ornament, however, an ornament cannot
be a detail. This thesis will thus focus on
the term ornament, as it will encompass
the idea of ‘detail’ when studied.

Retrieved from http:// Merriam-Webster.com.

12 Detail [Def. A2]. (n.d.). In Cambridge Dictionary
online. Retrieved from https:/dictionary.cambridge.
org

-10 -



Historical Ornament

Throughout history, ornament was
predominantly used as an expression of
culture or supremacy', until the second
industrial revolution, where modernist
conceptions of ornament were acquired
from the manufacturing processes.
Ornament has been either integrated
into the design of the building or applied
as a decoration. The first type of use
demonstrates how ornament is integrated
into the framework of the building, either in
the facade, ceiling, roof, or the entirety of
the building™. These types of ornaments
stem from the structure or materiality of
the building and are most appropriate
when trying to stay true and not mask the
building. The applied ornament is seen
as decor. In comparison to the scale of
the building they often seem very small,
and are depicted as paintings, sculptures,
carvings, etc. However, through the
applicative form of ornamentation, it could
also aid to provide a more human scale
building that is able to communicate to the
public. Its function would allow it to speak
and seek connection to its viewer.

Contemporary Ornament

Ornaments in contemporary architecture
are open to interpretation. There is a
variety of ornaments from architectural
details to art to urban texture. It can be
applied from a “graphic composition
to a flat image, from a relief to a three-
dimensional structure”’®. One of the results

hs Loa° A, Opel, A (1998). Ornament and crime
“@@“a/a Riverside, La\f Ariadne Press

Z “\ AFF‘Y itectur:

ii“c ‘rc“ pmﬂ*dr/ Hy an
& Francis Group doi: 10.1207_
12
15

of contemporary ornament has been that
it “now lacks a simple definition, it cannot
be understood as it was in classical
terms”’®. The development of digital
tools often creates ornamentation that
lacks a deeper meaning and can only be
described as an effect. The contemporary
ornament should seek to be designed
with functionality as the driver but should
“never be reduced to [only] a question of
function” or “an artifact of construction
or craftsmanship””. It emerged as a
concept to explicitly express the symbolic
dimension of form it holds. “Form is
interpreted symbolically and ornament
is a primary device of its expression®.
Thus, structure and functionality should
be implemented as the performing notion,
however such ornament should also
always express something other than
its material existence—a dimension that
people understand symbolically. It should
also be able to create a bond between
people and their surroundings, where it
seeks to captivate the viewer to something
else, an abstraction that will create an
appreciation for the space. The qualities
of the contemporary ornament sought, will
not be distinct and blunt, instead they will
be illusory and illogical; form, structure and
material reinterpreted by the observer. The
definition of the contemporary ornament
will be iterated throughout the research
and design process as more research and
explorations are conducted.

nay N

17 Lev'i, R. \QQL‘G Cor mmpurd ry Ornament
Return of the Symbolic Repressed. Harvard Design
Magazine. Number 28. :.“,

18 Levit, R. (2008). Cor mmpurd ry Ornament
Return of the Symbolic Repressed. Harvard Design
Magazine. Number 28. :).3
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Digital Technology & Ornament

Digital technology has progressed
significantly over the years, ultimately
affecting the way buildings are designed
and constructed. Through such
advancements, the construction and craft
of ornaments has also evolved with it,
linking the contemporary ornament to the
digital design and manufacturing process.
“Architecture needs mechanisms that
allow it to become connected to culture”®.
The use of digital technology becomes a
mechanism of cultural expression, thus
reflecting an ornamentation that combines
the technical, culture, and experience. “The
digital surface is not just the technical
expression of the production tool, and the
tool path, it is also the cultural expression
as a tool for restoring traditions of
craftwork”?®. The process of making is
integral to the role of the contemporary
ornament.

Aesthetics & Beauty

An important characteristic of
ornamentation is its beauty. Beauty can
exist in two forms “free beauty and merely
adherent beauty. Free beauty does not
presuppose a concept of what the object
is (meant) to be. Adherent beauty does
presuppose such a concept as well as
the object’s perfection in terms of that
concept”'. Ornaments historically and
presently, have taken on one of these types
of beauty. They either demonstrated the

19 Moussavi, F, Kubo, M. (2007). The Function of
Ornament. C dT\L idge: Actar, Harvard School of

‘dcob S., & Zaera-Polo, A. (2012)
rm amen —v* :wwﬂ ‘L’Q/“)’“(f‘ F‘P/ n
/ porary Al ture Birkhauser
21 Kant, I. (1987). Critique of Judgment. (W. S. Plu-
har, Trans.). Hac<4’ Publishing Co. (Or'\g\m
Work Published 1790). p.229-230

notion of “the power of the presentation
on the subject rather than the object’s
purposefulness”?? or by being adherent
in which “part and whole connection are
considered simultaneously”, where it unites
“taste withreason"?. Aform of beauty takes
shape in every design. However, beauty is
subjective, and its inherent form is subject
to the perception of the observer. The
visual aesthetics are the initial connection
between architecture and the observer,
regardless of the observer's perception
of its beauty. Architecture should engage
people’s thoughts and emotions, as it
becomes “central to this concept of infinite
fulfillment because, [...] criticism both
consummates the finite and particular
work by raising it to a higher level"?*. The
perception and critique of ornament is the
continuation of its completion through its
infinite connection with other architecture
examples and critiqued work.

22 Kant, I. (1987). Critique of Judgment. (W. S. Plu-
har, Trans.). Hackett Publishing Co. w\urgma\

Work uUb ned 1790) pZZ’

23 Kant, I. (1987). Critique of Judgment. (W. S. Plu-
har, Trans.). H ,:k tt Publishing Co. w\urgma\

Work Published 1790). p.231

24 Osbomc, P, Matthew C. (2021)
'he Stanford Encyclopedia of Phi
Zalta (ed.). hitps://plato.stanford
min/

\C; phy ﬁ/\ d\l
edu/entries/benja-
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Figure 6: Al Generated Ornamentation; Source: https:/mymodern-
met.com/midjourney-architecture-gasim-igbal/
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Methodology & Methods

The method of this thesis is subdivided and demonstrated in different architectural
into four parts, beginning with a theoretical  situations.

background obtaining historical and
contemporary definitions and perspectives
on ornament, Al, and digital technology.
The second part includes conducting case
study analysis on projects from various 2. Case studies & Combined Strategies:

1. Historical & Interpretive Research:
Archives, collecting data, narratives,
literature review.

time periods and locations, to study their Studying architectural drawings, journal
significance, craft, and type of technology articles, studying existing projects, re-
used for design and fabrication. In the third drawing, re-modeling.

section, ornamentation will be studied
through the digital realm and Al looking
at the capabilities of current innovations,
software, materials as well as the 4. Simulation & Modeling Research:

3. Qualitative research: Visual/narrative
devices, Al, 3d scan, scripting.

progression of the digital and its effects on Building (digital) models, prototyping,
architecture design and production. The Al simulated environments, robotics,
fourth part is the testing and realization fabrication.

of these design proposals where the
fabrication method and theory are tested

-14 -



Literature

Primary sources of literature will be used to
gain knowledge about the varying perspectives
on ornamentation, artificial intelligence, and
digital technology, as well as their definition
throughout different architectural time periods.
The literary research methodology provides
the base for a holistic understanding of the
topic due to its roots in architecture, history,
and theory. The sources will give insight
into the design and construction process,
social and political influence, the position of
the ornament and artificial intelligence in the
different contexts, and the connection between
architecture, technology, people, and culture.
Next to the academic literature, more current
and modern literature on architecture and
ornament as well as digital technologies, Al,
software, scripting, design, and manufacturing
texts will provide contemporary approaches
for understanding the connection between
architecture, ornamentation, and digital
technology.

Case Studies

As the architectural ornament has been
introduced in numerous buildings and
locations in the world, case studies will be
used to show how various cultures have
adapted such elements. A contemporary
example that will be explored is the Digital
Grotesque 1l by Michael Hansmeyer and
Benjamin Dillenburger. Studying such
project will explore the evolution of
ornamentation and its relationship with
digital technology. It is the first 3D printed
wall which contains unseen levels of
resolution and topological complexity in
architecture design, using compositional
strategies based on purely geometric
processes. The tools used to examine
such projects will consist of studying
architectural drawings, sketches, re-
drawing, and re-modeling, to better
understand the relationship and reasoning

of ornament within the studied projects,
and how the information can be extracted
and adapted to redefine ornament.

Computational Design &
Artificial Intelligence

Computational design will be used to un-
derstand how such tools can revitalize
ornamentation and re-imagine it in con-
temporary architecture. Digital design has
created a new way of designing in architec-
ture. Its evolution approaches Al, paramet-
ric and generative techniques, which pro-
vide a more flexible design process, where
it no longer has a definitive form, but rather
a form based on mathematical function
and rule-based reasoning. The architect no
longer generates the form using traditional
methods of pen and paper or a mouse. In-
stead forms are created with a complexity
that would be impossible to create other-
wise or requiring hours of work. Every com-
ponent of the images produced are gener-
ated through these customized algorithms
with minimal human intervention. The in-
fluence of such technique unveils captivat-
ing opportunities to pursue an exploration
of ornament through such mediums.

Qualitative Research & Simulation

This following method begins by taking the
knowledge learned from previous steps
and applying it to software to create small-
scale digital explorations and tests which
then translate into small-scale prototypes
using manufacturing. After an evaluation
and critical reflection of these algorithms
and prototypes, they will be refined and
iterated to create designs that reflect the
information learned and concluded.

-15-
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Relevance & Preliminary Conclusions

This research will explore the potential in
revitalizing ornament, within the realm of
artificial intelligence and digital technology.
It will highlight how such technologies
can be beneficial and are unforeseeably
interwoven in their creation, having the
potential to generate a multitude of
outcomes. By using a process of digital
software and modeling, visual scripting,
algorithms, fabrication tools and robotics,
these techniques will find ways to explore
and optimize its new forms. The design
assignment will focus on implementing
the researched and newly defined
‘Contemporary Ornament’ into a design
brief and a building scale, with its new
definition and set of rules for the current
time period.

-16 -
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re-ornamentation, studying the concept of
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P. (2022). The age of data: Embracing
algorithms in Art & Design. Niggli, imprint
of Braun Publishing AG.

This book focuses on a new breed
of designers who are pioneering the
exploration of innovative graphics, 3D
animation, kinetic objects, real-timevisuals,
robotics and conceptual design through
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notions unfold in the future in terms
of habitat, social systemic beliefs and
technology.

Pearson, M., & Watz, M. (2011).
Generative art: A practical guide using
processing. Manning Publications Co.

Generative Artencourages artistic methods
that use computational techniques to
generateillustrations and art efficiently and
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appreciation of beauty. Throughout the
piece, Kant claimsthataestheticjudgments
of taste—our beauty-related subjective
sentimental strivings—are personal and
influenced from the social environment.
“Aesthetic pleasure comes from the free
play between the imagination and the
understanding when perceiving an object”.

Levit,
Ornament:

R. (2008).
Return of

Contemporary
the Symbolic

Repressed. Harvard Design Magazine.
Num-ber 28.

Levit's article “Contemporary Ornament:
The Return of the Symbolic Repressed”
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Turnerexplorestheuseof digitaltechnology
to recapture methods of ornamentation
traditionally used in architecture. In so
doing, this research uses the architectural
column as a design mechanism, and
parametric modelling conventions to
redefine the place that ornamentation has
in contemporary architecture. By using
a process of visual scripting and digital
modelling, these techniques are used to
explore how digital tools and history can
reimagine ornamentation. This research
focuses on small-scale digital tests and

-21 -



small-scale prototypes using additive
manufacturing. To further refine and
finalize the designs, the research is then
applied to an architectural design context,
and a final large column prototype is
robotically fabricated.
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