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Development of an Artificial Intelligence Learning Model
for Design Recommendation System
*1271
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Abstract

This research presents a comprehensive Al-based Office Recommendation System, developing five
distinct models to enhance the design conformity assessment based on client needs. The three Natural
Language Processing (NLP) models—Word2Vec (trained on GloVe Twitter data), BERT (Bidirectional
Encoder Representations from Transformers), and GPT—are employed to analyze client text inputs,
extracting essential parameters for office building requirements. These NLP models transform textual
data into meaningful parameters, laying the foundation for a robust recommendation system.

The recommendation system employs similarity metrics, including cosine similarity and Euclidean
similarity, to match extracted parameters with suitable designs from a Building Information Modeling
(BIM) database. This ensures a personalized and precise recommendation tailored to client needs.
Complementing the NLP models, two generative algorithms—Generative Adversarial Network (GAN) for
facade generation and Genetic Algorithm (GA) for parking space layout generation—provide creative
design solutions based on client input.

This holistic approach, incorporating NLP for text analysis, recommendation systems for design
suggestions, and generative algorithms for creative output, establishes an advanced Al-driven Office
Recommendation System, revolutionizing the design conformity assessment process for client-oriented
office buildings.

137



Dongyoung
직사각형



S=CDESIS]

2024 SHIEISi]

2024 Winter Conference of Society for C Design and

Research Implementation Process

Natural Language Processing Pipeline

BERT Transfer Iearmng on
» Contextual
amhaddinac =

Word2vec (via transfer
learning on GloVe
dataset)

Data flow from client input
——— Data flow to similarity metrics
~—— Data flow from DB

—— Data flow to recommendations

Fine tuning o mrm e

= embeddings Fine tuning for
: \SNOTd V:Ctolfsf i + Semantic recommendations
emantic relationship Representations + Data extraction

+_Word embeddings Design parameters

- Cosine similarity

Database %
O

(DB) T e o ?rllr:tllr‘?cr:: - Euclidean distance
=t 5
- EE = scoring
| L)
v L 2
Generative Adversarial : P’
[ Networks (GANs) ] [ Genetic algorithms (GAs)]
- Generator and - Crossover and mutation
discriminator - Population
- Facade generation - Parking Layout

Recommendations

Generative Design

Database Development Process

Postgres Database Client Design Requirements data

[ Transfer learning

[ Fine tunlng ]

Geometric Data

[ GloVe twitter dataset ] [ GPT ]

lJ

l_l
@ @ [ word2vec ] [ Trained GPT model ][ BERT ]

Korean Model English

code
—Texmala— Training NLP

n @ . [ Facade images dataset ] [ Parking layout logic ]
i ]

Revit UE 2|2t o] [ GAN training

] [ Training GA ]

BIM data
oo e Teined G mode

Office building BIM model Training Generative Design algorithms

138




