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Personal fascination

      1 
Hosey, L. (2015, November 2). Why Ar-
chitecture isn’t Art (And Shouldn’t be). 
Huffpost. https://www.huffpost.com/
entry/why-architecture-isnt-art-and-
shouldnt-be_b_8447388?utm_me-
dium=website&utm_source=arch-
daily.com

01 / Architecture and technology: An ambivalence 
relationship

Keywords

While niched, it is not a coincidence when you find your-

self among an agitated group of architects or architec-

ture students, who keep repeating the fact that the field 

of Architecture and Construction is known to be out of 

date regarding the use of technological advancements 

around them in comparison to other professional fields.  

While architecture has become a point of departure to 

the argument of whether it is an art form or a public util-

itarian service,1 it is safe to go beyond these pedantic 

arguments to point out that neither of the two opposing 

sides have had the time to look at the process of produc-

ing architecture in itself. And this means ways in which 

architects can work smarter and not harder, each time, 

on every project. Meanwhile the field of artificial intelli-

gence seems to be integrated in people’s everyday lives 

more than ever, take for example the way your email cli-

ent is able to segregate spam from your primary mails. 

This serves as a reminder that, currently, the potential of 

varying software skills for each individual task might not 

Architectural drawings, topology, graphs, museum buildings, 

floor plans, machine learning, archives, space syntax, classi-

fication, mapping, nodes, network
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be realized unless we learn to understand and translate 

the process of designing itself, to a more computation-

al way of thinking and see where the situationally fitting  

tool needs to exist to make the tasks simpler or choices 

based more on hard data. Or at the least be discussed 

collectively by scholars, practitioners and students to see 

where it can best fit to solve problems that we hesitate to 

question in this day to day process of ‘producing’ archi-

tecture. 

FIG 01   The Nordic Letter: Open Letter to Autodesk

02 / A curious case of Autodesking

In response to the 2022 Nordic Open letter towards 

Autodesk, Iain Godwin, a former senior partner at Fos-

ter + Partners, explained how graduates are not taught 

to think critically about technologies nor to understand 

the vital economic frameworks of these tools in the pro-

cess followed by designers. In its core, the ‘open letter 

to autodesk’ signed by 120 companies spread across 

the 4 major Nordic Architectural bodies, specifically ad-

dressed Autodesk’s BIM platform, Revit, because of its 

lack of innovation and shortcomings in providing the right 

tools to aid the workflow that the designers of this gener-

ation need; Whilst charging a hefty price which the sign-

ees would rather have spent elsewhere to fill the resulting 

gap in the necessary tools. This brings us to the point 

of needing to try and democratise the tools of design-

ing which in turn democratises the process of designing 

and its heavy reliance on tools from the likes of Autodesk 

that looks at customer expansion over innovation and the 

needs of its existing userbase . 2

      2
Robledo, A. F. (2022, October 20). 
The Revit Open Letter Through the 
Lens of QWERTY-Nomics. architosh. 
https://architosh.com/2022/10/the-
revit-open-letter-through-the-lens-of-
qwerty-nomics/2/
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03 / Architectural Grayboxing: Sourcebooks as 
blackboxes

FIG 02   Iannis Xenakis and Le Corbusier’s Philips Pavilion for 
the 1958 World’s Fair, utilising mathematical models as their 
source of inspiration for design. Brussels, Belgium, c.1958. 
Photograph. Fondation Le Corbusier / ADAGP

These democratic new tools can ideally come into play 

in various stages of the design process. For instance, in 

the early conceptual stage, Andrew Witt explains about 

the existence of ‘scientific sourcebooks’  in his article ti-

tled ‘Grayboxing’ in the journal ‘Log 43’, shows us two 

instances during the high modernism of the 1950s and 

60s where architects would adopt both the language 

and forms from these scientific sourcebooks as tools for 

design. Firstly, with crystallographic structures made of 

lattice packing and cells and secondly from complex 

mathematical surfaces and forms.3 This new way of de-

signing, relying on what one can term as blackboxes for 

the field of design, soon became something more tangi-

ble and interoperable between design, art and science. 

The ways of thinking and talking about the architectural 

forms were adopted from these fields, way beyond just 

the inspiration for the forms themselves.4 And in later 

stages of design, this cross between disciplines comes 

into play when a quantitative assessment of the earlier 

qualitative decision making is required.

To this end, I wish to investigate the same questions 

posed by Moshe Safdie in 1962 when he befriended a 

colleague at Louis Kahn’s practice Anne Tyng, who at 

that time approached design from the atomic, molecu-

lar and crystallographic perspective that made the form, 

bringing him back to think of his fascination towards the 

architectural DNA ‘that animated design’.5 What is it that 

constitutes the ‘molecules of architectural design’ ? and 

how could that plausibly aid us in designing smarter ? 

      3
Oubrerie, J. (1999, August). Architec-
ture before Geometry, or the Prima-
cy of Imagination. Assemblage, 39, 
94-105. https://www.jstor.org/sta-
ble/3171261

      5
Safdie, M. (1970). Beyond Habitat. 
Cambridge: M.I.T. Press.

      4
Witt, A. (2018). Grayboxing. Log, (43), 
69-77. https://www.jstor.org/sta-
ble/26588482
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Background

FIG 03   Anne Tyng at Louis I. Kahn’s practice, Crystallograph-
ic inspiration model for City Tower, c. 1957, Philadelphia. Col-
lection from the University of Pennsylvania and the Pennsyl-
vania Historical and Museum Commission

For a long time the field of architecture has ignored its 

reliance on works that have preceded it. Existing pro-

cesses of design often tend to try and reinvent the wheel 

each time, which can not only be time consuming but 

rather detrimental to the valuable insights that one can 

gain from existing building data.

While the current AEC fraternity can be seen knee-jerk-

ing over text to image based generative models which, 

while having existed for a decade now, have managed 

to become more mainstream with a seemingly easy to 

use interface and eye filling results which has had the 

blinding effect of being seen as the future of architectural 

design. In this case, one tends to forget that architec-

ture happens to rely a lot on contextual data and spatial 

qualities with the likes of daylighting, materiality, spatial 

connections and safety, to name a few, which are over-

looked by these generative/diffusion models. However, 

to prove that architects can utilise data from the past in 

aiding design decisions, this thesis wants to explore the 

method of topological data utilised in ‘Architectural Dis-

tant Reading, Daniel Cardosos et al. (2019)’ and apply 

it to the context of designing the extension of the MAXXI 

Museum in Rome, Italy. 

From starting with an architectural hypothesis about mu-

seum design, the research looks to  explore extraction of 

topological data by analysing existing designs through 

certain quantitative/qualitative criterias. And by creating 



12 1 3

TU
 D

el
ft

A
R

3A
01

0 
R

es
ea

rc
h 

P
la

n

E
xp

lo
re

 L
ab

 3
5

A
rc

hi
te

ct
ur

al
 G

ra
yb

ox
in

g
 u

si
ng

 to
p

ol
og

ic
al

 g
ra

p
hs

a process that might be able to reduce the habit of ‘re-

inventing the wheel’ each time and in some way is able 

to aid decision making through a spatial and functional 

overview of archival data. The research outcome, while 

hoping to aid the early design decisions, can also be vi-

tal in addressing design hypotheses that architects carry 

with them.

FIG 04   A midjourney render of  ‘Futuristic towers across the canals 
of Amsterdam’ . Notice that context of Amsterdam canal was over-
looked.  Maybe the AI was smart enough to look at future floods 
due to climate change.

Contexts or paramteres under which architectural designs are mainly based upon while shape giving. This is in no 
way an exhaustive list of contextual data, but rather tries to bring in light what text to image models cannot yet 
contribute towards architectural solutions 

Context ?

day light availability

site responses

safety

materiality

structural sensibility

energy considerations 
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The fast paced, ever competitive world of Architectural 

Design makes it hard to come together and unify in a way 

that can be beneficial to the field in its ability to harvest 

format consistency and data operability. Without having 

to look at the ineffectiveness that is present within the 

field where interoperability between softwares (Open let-

ter to Autodesk, 2022) is an obstacle; File formats are 

already an early hindrance to open data standards and 

unification along with the lack of developments on the 

existing IFC (International Foundation Class) file formats 

that is platform neutral for the Architecture and construc-

tion industry. 

From ‘The New Open Minds’ (TU Delft) talks’, a pilot proj-

ect aiming at rethinking the future foundations of design 

and its impact on our societies, it comes as a given that 

the domain of architecture needs to make the right calls 

at the beginning of the project to have the biggest posi-

tive impacts culturally, economically and environmentally. 

And  through the art of vectorised visualisation, compli-

cated data can become easy to consume. 

So, looking beyond floor plans as a way of representing a 

building, which can lack in providing the pace in analysis 

and data backed approach that one might be looking for; 

It comes as a requisite to find an alternative knowledge 

representation technique that is currently missing in the 

field of architectural design. Which is where I believe to-

pological graphs can be introduced to answer the ques-

tions that follow.

Problem statement

FIG 05   Sarah Williams at  ‘The New Open Minds’ talks.
A focus on data action

GRAPH 01  Stages of design vs ability to effect design ; 
Effort and cost in changing design decisions

Preliminary
design

Early informed decisions Ability to impact cost and performance

Traditional design process Cost of design decisions

Eff
ec

t /
 C

os
t /

 E
ffo

rt

Design
development

Construction
documents Construction Operation
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How can architects effectively extract topological maps 

from archival drawings and learn from them, alongside 

their knowledgeable analysis of spatial quality to aid ear-

ly stages of design-decision making ?

Sub-questions

1.	 What are topological graphs ? How can they be use-

ful to architects towards knowledge representation ? 

2.	 How can these graphs be effectively extracted from 

existing architectural drawings ? 

3.	 Why does graphical understanding of design  lead-

ing to comparitive analyses help us create better ar-

chitectural works ? in comparison to individual quali-

tative plan analysis that designers are seen following 

today ? 

4.	 Can the process of topological graphs be machine 

learnt in regards to its utilisation in varying contexts 

of available architectural (open or private) drawing 

data ?

5.	 In a globalised work setting, can graphs like these 

aid in an architect’s understanding of culturally ap-

propriate design and further help in better design 

decision making that are stemmed through history 

and culture.

6.	 What do the topological maps of the existing muse-

ums of Italy tell us about their changes through time 

or other features that can aid in design decision mak-

ing ?

design
decision
making

greater depth in 
analysis

bottleneck after 
a certain number 

of analysis

ML based 
quantitative 

analysis

quantitative data 
backed approach

comparitive 
analysis

qualitative 
analysis

design analysis

architectResearch questions

TABLE 01  Comparision between current typical ways of qualitative analysis of floorplans v. 
what could be possible following the researhc approach to be followed
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The research takes into account the observational and 

derived data available through various reliable sources to 

conduct a mixed methodology, including but not limited 

to archival study, experiments and observations  to arrive 

at a conclusion.

1.	 Firstly, The research will take into account the openly 

available and clearly documented floor plans of Ital-

ian museums across different cities from varying on-

line platforms as data collection. 

2.	 The floor plans will then require to be segmented, 

where state of the art (SOTA) computer vision tools 

and/or algorithms capable of this will be deployed.  

This shall be done in a way that helps us create di-

visions among spaces within the floorplan that need 

to be separated based on physical characteristics. 

3.	 This segmented drawing will then need to be con-

verted to their topological graphs, represented 

as  distinct points for vertices and edges between 

them as connections  while  taking into account cer-

tain spatial qualities within them, which will be done 

through already available SOTA models or through 

algorithms either seen used in different researches or 

be developed on top of or from scratch.6

4.	 The resultant topological graphs will apply measures 

on graphs techniques such as node to node distanc-

es, centrality, clustering of nodes, connections per 

node and other features that the research will deem 

Methodology
necessary within the context for evaluation and un-

derstanding.

5.	 The process of feature evaluation could also be fur-

ther assessed from  the data in the points of the topo-

logical graphs, quantitatively, in a 3-dimensional axis 

map, where the evaluated criterias will guide towards 

conclusions from the most typical to atypical design 

traits seen in the dataset.

6.	 As a final step, the typical approach of qualitative 

plan analysis will be compared with the approach 

seen in this research to fairly estimate on where the 

bottlenecking happens in the orthodox approach to-

wards drawing comparisons.

      6
Cecilia, F., Dalmasso, N., Mai, J., & 
Llach, D. C. (2019). Architectural Dis-
tant Reading Using Machine Learning 
to Identify Typological Traits Across 
Multiple Buildings. Hello, Culture!, 
18th International Conference, 
CAAD Futures 2019, 206 FIG 06   From Left to right and top to bottom, The floor plan, segmentation map and topological 

map of Kose Husrev Pasa Camii (Turkey) and Morimondo Abbey (Italy) as seen in Architectural 
Distant Reading, Daniel Cardoso et al.

floor plan

floor plan

segmented plan

segmented plan

topological map

topological map
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The underlying spatial quality of building typologies 

through topological understanding can give light to how 

particular typologies (residential, museums, stations etc.) 

inherently possess familiar traits in regards to how the 

spaces are experienced. And while museums in our case 

can have a varied parameter on how it was designed be-

yond just the context of the site and other architectural 

attributes; It can also go beyond in understanding how 

the artworks and their historical significance can have a 

say while designing these spaces. 

1.	 The process of distant reading 7 helps identify typo-

logical traits across multiple buildings. This aids one 

to compute architecture qualitatively that can stand 

as a stronghold to one’s design decisions. While the 

research was primarily based on understanding reli-

gious buildings (mosques and monasteries), which 

primarily depend on spatial hierarchy and have a 

foothold when it comes to the freedom of design, we 

achieve what can be deemed to be the dna of mu-

seum design.

2.	 The research will help understand the differences 

seen in the context of Italy where a large majority of 

museums are repurposed into Renaissance struc-

tures, keeping their original footprint intact in contrast 

to the designs from the recent past that fall under 

modernism and later.

Expected outcome 
& design idea

      7
Cecilia, F., Dalmasso, N., Mai, J., & 
Llach, D. C. (2019). Architectural Dis-
tant Reading Using Machine Learning 
to Identify Typological Traits Across 
Multiple Buildings. Hello, Culture!, 
18th International Conference, 
CAAD Futures 2019, 204

3.	 The methodology of data preparation of the museum 

typology in the context of Italy will provide a deep 

dive into how these buildings have always been de-

signed and how it can be related back to the MAXXI 

extension in Rome, the topological understanding of 

the examples will aid in better spatial positioning of 

the programs when designing a building that holds 

cultural coherence to the society it exists in.

4.	 And finally the extension of MAXXI will play host to 

science, architecture and artificial intelligence as dis-

plays, while the architectural quality of the space will 

be decrypted from the parent museum by ZHA from 

2010, a larger deep dive into the ‘needs’ rather than 

the ‘wants’ of a museum will be explored to reach the 

final design pedagogy.

FIG 07 From left  to right:  A. Tellini, Geological map of area around Rome, 1893. Region right of Tiber River. 
E. Sanjust di teulada, MasterPlan of Rome, 1909 and Piano Regolatore 1931 - Particolare dellárea Flaminia
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The MAXXI extension project is focused to be grounded 

under the foundations of sustainability, inclusion and in-

novation. The ‘Grande’ project is to foster an extension to 

the Zaha Hadid designed museum to include a research 

hub fostering the dialogue between art, architecture, 

science and artificial intelligence. The proposal also in-

cludes targeting a centre for excellence for contempo-

rary art installation, alongside other training, educational 

and storage/archival spaces.                                

But through the dialogue on where the museum stands in 

the current society in aiding knowledge and being able 

to bring people out of their homes, we need to question 

ourselves few of the following 

1.	 How do museums not become superfluous in the era 

of bingeing ? Can they dare to become spaces that 

challenge the likes of netflix ? 8

2.	 How does one design for AI and machine learning ? 

how do you spatialise what you do not see ? and how 

do you convey through the design the things neces-

sary for the visitors to not only learn what AI means 

but to see it for what it is and not as what the general 

public see it as being a threat to humans. Designing  

for ‘Explainable AI’ is the goal.

3.	 How can museums go back to being institutes that 

invoke learning rather than becoming spaces that 

are trying to educate. People do not want to be edu-

cated (Gen Z?), they want to learn.

Design reflection

      8
Figueiredo, S. M., Yegenoglu, H., & 
Zardini, M. (Eds.). (2018). The archi-
tecture museum effect (OASE #99 
ed.). Nai010 Publishers.

FIG 08 From top  to bottom:  The aerial view of the neighborhood of MAXXI. The museum and the 
plot for building A and the museum with its speculative graphic version of a topological map

?
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100m

N

maxxi
museum

A

B

storage
spaces

restoration
laboratories

circulation

services

reception

classrooms

technological
laboratory

the
landscaped

system
B

new
building

A

storage +
conservation

education

digital
innovation

centre

IDEOGRAM 01  Relation between the existing Museum and new project

IDEOGRAM 02  Requirements for building A on plan

Map of Rome around MAXXI

piazza
alighiero

boetti
offices &
related

services

museo maxxi

piazza apollodoro

parco leopoldo tossini

stadio flaminio

ponte della musica

ponte duca d’aosta
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1.	 While the study can seem rather automatic to the 

eye, the tangible efforts to the data preparation can 

be extremely time consuming, which is why an un-

derstanding of readily readable or easily pre-pro-

cessable plans (or how one might archive them) can 

play as an important study

2.	 Time constraints will only possibly lead to a limited 

data set of plans within the single typology of study, 

i.e. museums in this case of the design thesis.

3.	 The study might not look into scoring architecture 

through machine intelligence, so the boundaries of 

what is statistical and what components are actually 

intelligent might be tested

P1: November 2022

1.	 Research Plan

2.	 Preliminary research update

3.	 Design idea and masterplan

P2: January 2023

1.	 Final Research paper

2.	 Graduation plan

3.	 Research outcome for design

4.	 Masterplan and programme stacking

5.	 Design draft

P3

1.	 Design presentation

2.	 Preliminary detailed design

3.	 Preliminary building engineering solutions

4.	 Facade fragments

5.	 Research correlations to design

P4

1.	 Formal design presentation

2.	 Site drawings

3.	 Plans, sections and elevations

4.	 Facade fragments and details

5.	 Final architectonic and social relevance

P5

1.	 Final thesis presentation 

2.	 Research reflection

Probable limitations Workplan
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Research plan diagram

01 Drawings 02 Extraction

💾 👀 🧱 🎛 🚀🧬 🗺️

03 Configurations 04 Mapping 05 Paralleling 06 Grayboxing 07 Designing

P1 P2 P3 P4 P5

Collection of floor plans 
of musuems from major 
Italian cities. A mix of ren-
ovated and newly built 
projects, ranging from 
untouched, rennovated 
interiors and completely 
altered interiors

State of the art models, 
algorithms and scripts 
will have to be worked on 
to be able to standardise 
this process.  Along with 
understanding what exact 
features need to be taken 
into consideration

The topological map of 
the floor plans are then 
extracted as nodes and 
edges. The edges showing 
the level of conntections 
and/or adjacencies and 
the nodes carrying other 
information

The nodes/rooms can 
then be possibly be com-
pared in 3-dimensional 
spcae about their fea-
tures and unique details 
for awareness. This step 
could alternatively be ap-
proached visually

Understanding the re-
quirements of the design 
brief coupled with the re-
search extracting design 
features of Italian muse-
ums with the topology of 
the MAXXI musuem pro-
viding insights

design brief

The act of reaching a de-
sign conclusion backed 
with hard data from the 
step of  ‘paralleling’  will 
be used to design. The 
term grayboxing here is 
to bring light towards this 
new process of designing

The final step is to take 
the grayboxed design 
into a fianl design output 
with its materiality and 
humane atmospheres of 
design, towards materi-
ality and social purpose. 
Design through research!
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2019. “Architectural Distant Reading Using Machine Learning to Identify 

Typological Traits Across Multiple Buildings.” Hello, Culture! 18th Interna-
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