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Why it matters ?

________________________________________________

= Current design methodologies and processes are 4 = = yty=7 \E
labour intensive and unstructured. - o @ Computer predics, |
v patterns in data creates rules, forms relations, etc '

= |ndustry demands [ Pharma / Semi-conductors ]

N

speed to demand pressures.

= Convergence of technologies : Opportunity to
integrate latest ML technologies with BIM

technologies.

= Automate repetitive tasks, accelerate concept

design, enhance collaboration/quality.
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Aim of this Study

The thesis investigates how GPT models can be
integrated with BIM-based generative design to
automate early-stage spatial planning of cleanrooms
and evaluates this via expert interviews and a real
project benchmark.

What is GPT ? What is Generative Design ?
Generative pre-trained Transformers — Part of Natural In a nutshell, generative design is a goal-driven approach
Language Processing (NLP) to design that leverages automation so that designers can:
= Also known as LLMs Large Language Models = Have better insight into their designs;

= Make faster, more infor design decisions; and

@ OpenAl " Exploremorc gpiighs e DEUCINEoputers.
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Experimental Research Process Framework

4-Step Pipeline
@ = R i B Dynamomp -

» Extract data from client's URS / EIR / TGD /ISO
documents using Prompt Engineering.

= Convert data into CSV file.
= Set design boundary & constraints in Revit
= [Import CSV file into Dynamo Script

» Revit GD :randomization & optimization / MOGA for
option filtering

 —osaecrives

MOGA : multi-objective genetic algorithm
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Experimental Research Process Framework

Sheet 2: Architectural Room Data (Room Book)
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Dependent Variable

Research Methodology ' \
DIALOGICAL ACTION RESEARCH
—> & EXPERTllNTERVIEW
i—l—i

§ SEMI-STRUCTURED OPEN-ENDED
Promotes dialague and eritical reflection highlighting the

relationship and contextual aspects of the research topic
for the capstone paper

CONSTRUCTIONISM

FEEDBACK LOOP

= Dialogical Action Research

» Semi-Structured Interview Process-Two rounds of
interviews. EPISTEMOLOGY

» Reflection process —mutual understanding and i s o O s e > <R > urerature review
identifying core issues from both practical and
theoretical standpoint. ONTOLOGY

= Improvements to the process framework.

TO HOW KNOWLEDGE IS FORMED

/ DESCRIPTIVE CRITICAL ANALYSIS
Allows for an in-depth examination of diversity of existing
literature providing necessary insights into how various.
research has gathered, structured knowledge on the
capstone research topic

FEEDBACK LODP

d007 ¥I¥B0334 -

T,

FLOW OF HOW REALITY IS PERCEIVED Independent Variable

CASE STUDY APPROACH

&

EVALUATION INVESTIGATION
Provides tharough investigation for specific real-world examples.
Together with the dialogical action research, the case study will
allow the capstone research perspective to be validated or
thus providing valuable insights on the averall research
subject matter

Phase 2
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l Driving Digital Construction

for 25 years

Expert Industry Exp Knowledge Technical Barriers Benefits Legal & Benefits
(years) of GPT to Ethical to
Models Industry Issues Decision
Making
1 Architecture 5-6 None Limitation of the v x v
dynamo script in
factoring 3-
dimentional element.
No consideration
from the TGD docs.
2 Pharmaceutical 13-14 Limited Relevant URS data. v x* v
/Cleanroom End-
user
3 Architecture 6-7 Limited Restrictive design. v v v
Accuracy of output
data.
4 Process Engineer / 17 Extensive Customer hesitancy / v v v
Cleanroom lack of knowledge /
Designer IP*.
5 Process Engineer / 30 Average Data availability for v v v
Cleanroom LLM training / QA &
Designer QC by human
element.
6 Semiconductor
Cleanroom

Designer
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= Data Privacy

» Intellectual Property rights
= Design Copyright

= Design reliability

» Unstructured/ fragmented nature of the AEC
industry

= Stringent guidelines by the construction or
architectural governing bodies.

= AEC slow adoption of innovation.

» Lack of clean dataset to train domain specific GPT
models.
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Research Findings
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