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Abstract

Introduction: Aurtificial intelligence technology has become an influential and trending topic in the field of
architectural layout design. The core technology of artificial intelligence, machine learning, has attracted the
attention of architects as a decision-making tool. Numerous design-related disciplines could be significantly
impacted by the capacity of this emerging field to learn from examples and extrapolate that knowledge into the
creation of new instances. As a machine learning model, the generative adversarial network (GAN) has demonstrated
remarkable outcomes in the development of spatial layouts within defined boundaries. Recently, relevant studies
have applied GAN to layout generation and proved its effectiveness. However, these approaches typically generate
a single output for each input condition. However, this paper has a new approach to generate a variety of space
layout designs with more than one output for a given boundary. The main idea of this study is to control the generated
results by using the bubble diagram so that we can have a diversity layout according to the same boundary conditions.
The bubble diagram conditions allow designers to generate layout plans by satisfying both input boundary and user
requirements.

Methodology: For this purpose, a specific dataset is prepared. The dataset consists of 660 apartment plans in
Hamadan. Each space is labeled with a specific color during data preparation. The color-labeled images are utilized
to extract the bubble diagram. By providing the bubble diagram images as supplementary conditions during training,
the goal of the experiment is to determine how adding conditions to the c-GAN model affects it. To do this, a
directory holding the bubble diagram images that serve as extra conditions is loaded by modifying the data loader.
The two input tensors from an image pair consisting of an input and a condition image are concatenated along the C
dimension to create a new tensor of shape 2C. The condition image was stacked on the input image.

Results: After completing the process of training the model with dataset, we test the model by using the test set. The
outputs of the model are evaluated based on quantitative and qualitative methods. The results show that the generated
layouts are relatively ideal. The bubble diagram provides users with information about what is included in the
synthetic space layout plans, and the generated plans also adhere to the boundaries of buildings. This indicates that
the bubble diagram conditions defining the location and area of particular types of rooms provide further guidance
to the model.

Conclusion: This research enables designers to control the results and participate in the process of machine learning
generative design. Within the same building boundaries, users can generate different floor plan layouts by giving
various bubble diagrams. Consequently, it appears that these conditions are beneficial for the generation floor plan,
both in terms of training and model flexibility. Feeding these conditions is useful if the designer wants to interact
with the model.
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