
Received: 21 May 2026

Accepted: 22 May 2026

Published: 25 May 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Editorial

The Role of Artificial Intelligence in Architecture and
Interior Design
Ewa Janina Grabska 1 and Baohua Wen 2,*

1 Department of Design and Computer Graphics, Jagiellonian University, 31-007 Kraków, Poland;
ewa.grabska@uj.edu.pl

2 School of Architecture and Planning, Hunan University, Changsha 410082, China
* Correspondence: wenbaohua@hnu.edu.cn

1. Introduction
Design is one of the most creative aspects of human endeavor. Thinking in the

design process is, on the one hand, logical and rational, and on the other, intuitive and
imaginative. Analysis of design problems reveals that the nature of design is divergent;
it assumes multiple perspectives and encompasses numerous possibilities for the design
task. However, convergent tasks clearly exist in every design process, in which logical
reasoning and the search for more or less optimal solutions are required [1]. Design is
characterized by two distinct worlds and the actions that define them. The first internal
world is constructed in the designer’s mind through perceptual, functional, and conceptual
actions. The second external world is created through physical actions, such as drawing,
copying, and deleting elements. A physical action in design is a change in the external
world that aligns with a goal envisioned in the internal world [2].

Recent research is exploring hybrid artificial intelligence (AI) frameworks that are
replacing earlier versions of isolated design tools. We are currently moving from viewing
AI as a technical aid to understanding it as an integrated element in the design process.
AI supports the designer’s internal world, increasing design efficiency and enriching
the creative process of finding solutions, while retaining the designer’s key decision-
making authority.

The past decade has witnessed a paradigm shift in computational design driven by
advances in deep learning and neural network architectures. Unlike rule-based parametric
systems, modern deep learning models learn implicit patterns from extensive architectural
datasets, generating solutions that balance creativity with functional requirements [3].
Generative adversarial networks (GANs) [4], Variational Autoencoders (VAEs) [5], and
diffusion models [6] have transformed early-stage design by enabling high-fidelity image
synthesis and exploration of latent design spaces. Text-to-image diffusion models, such as
Stable Diffusion and DALL-E, have been widely adopted for rapid concept visualization
and ideation [7].

Parallel advances in computer vision and 3D reconstruction, including Neural Radi-
ance Fields (NeRF), convolutional neural networks (CNNs) [8], and Vision Transformers
(ViTs) [9], are redefining how architects capture, analyze, and model built environments.
Large language models (LLMs) now facilitate natural language interaction with design tools,
enabling designers to express intentions conversationally rather than through complex
coding [10]. Collectively, these technologies expand the boundaries of architectural design
and foster interdisciplinary collaboration between computer science and architecture.

Although the research focus of this Special Issue is limited to architecture and interior
design in the context of artificial intelligence, its aim is more general: to highlight the
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ongoing enrichment of the framework for the interdisciplinary integration of diverse
aspects of design and artificial intelligence technologies.

2. An Overview of the Published Articles
The ten articles published in this Special Issue collectively demonstrate the diverse

applications of AI across the entire architectural design lifecycle.
Hong and Choo (contribution 1) address a critical limitation of current text-to-image

diffusion models in architectural design: the lack of precise control over architectural
parameters. They propose fine-tuning the Stable Diffusion XL (SDXL) model using Low-
Rank Adaptation (LoRA) in a dataset of 1000 architectural massing images. Systematic
evaluation of training parameters—epoch, batch size, and network rank—demonstrates
that LoRA fine-tuning significantly improves the model’s ability to generate accurate
architectural masses from text prompts, offering practical guidance for domain-specific
AI adaptation.

Wang et al. (contribution 2) develop a hybrid multi-criteria decision-making frame-
work to analyze the influence mechanisms of AI-based Architectural Design (AIAD).
Integrating Analytic Hierarchy Process (AHP), Decision-Making Trial and Evaluation Lab-
oratory (DEMATEL), Interpretive Structural Modeling (ISM), and Cross Impact Matrix
Multiplication Applied to Classification (MICMAC) methods, they identify 18 key factors
across technology, organization, environment, project, education, and economy. Techno-
logical factors and project execution processes emerge as primary drivers of AI adoption,
while learning and time costs act as barriers, offering structured insights for design firms
undergoing digital transformation.

The article by Nam and Park (contribution 3) deals with the use of artificial intelligence
in assessing the effectiveness of screen façades that are designed with geometric patterns
and play a key role in shading. In this study, generative adversarial networks (GANs)
and machine learning classification based on convolutional neural networks (CNNs) were
applied to the generative method of designing screen facade features and integrating
them with daylight simulation analyses. Using StyleGAN3 trained on 664 black-and-
white patterns, these models generated 5000 unique façades, classified using CNN-based
hierarchical clustering. The proposed daylight simulations revealed that frame ratios of
50-65% optimize daylight and glare reduction. This workflow integrates generative AI with
performance simulation, enabling rapid exploration of thousands of alternatives.

Mehraban et al. (contribution 4) proposes an innovative process that enables the
generation of semantically and geometrically useful BIM-based models from RGB images
captured by standard cameras or unmanned aerial vehicles (UAVs). The proposed solution
is based on Neural Radiation Fields (NeRF), artificial intelligence models known for their
use in reconstructing detailed 3D scenes from 2D images. In the case considered by the
authors, a precision of up to 0.994 and 0.992 Intersection over Union (IoU) were achieved
for window and door detection, offering a cost-effective and scalable approach to BIM
generation, supporting practical applications such as renovation and facility management.

The article by Zhong et al. (contribution 5) addresses the problem of automatically
completing a floor plan from an unfinished design. A self-supervised framework for floor-
plan (FP) completion was developed using a Masked Autoencoder (MAE) strategy with
Vision Transformer (ViT). Training on the FloorplanNet dataset of 8000 layouts yielded con-
sistent examples of residential layouts. FP-MAE reconstructs missing regions by capturing
global structural patterns, accelerating early-stage design and reducing repetitive revisions.

The article by Lim and Yoon (contribution 6) demonstrates how image-based deep
learning and expert evaluation can help identify trends in residential building design in the
post-pandemic era, using over 10,000 interior images. Features extracted by a pre-trained
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convolutional neural network (ResNet50) reveal transformations in openness, flexibility, and
integration with nature, highlighting the evolution of living spaces toward resilience and
human-centered design. Although expert assessments largely confirmed the deep learning
results, there were also discrepancies. Combining AI-based computational analysis with
expert assessment is valuable because it allows for the identification of gaps between design
intent, professional expectations, and implemented AI-enabled spatial configurations.

The article by Zhang et al. (contribution 7) explores the challenges of architectural
heritage management using a Heritage Building Information Model (HBIM) with intel-
ligent, data-driven decision-making. This workflow integrates 3D laser scanning, UAV
photogrammetry, and archival data, with a parametric component library and value-risk
model to enable the automated evaluation and real-time visualization of conservation
priorities. This framework has been validated in its application to the Suopo Ancient
Watchtower Complex in Danba, Sichuan.

The article by Liang et al. (contribution 8) proposes an integrated methodology
for automating the identification and analysis of large-scale morphological features in
typical residential courtyards. This approach utilizes both deep machine learning based
on computer vision and GIS spatial statistics for large-scale morphological analysis of
vernacular courtyards in Wu’an, Hebei. Using high-resolution network architectures
pre-loaded with weights (HRNetV2) for semantic segmentation on satellite imagery for
134,280 courtyards, spatial statistics revealed regional patterns influenced by climate and
topography, offering scalable methods for heritage preservation.

The article by Alana et al. (contribution 9) describes the transformation of architectural
education toward human–AI collaboration, examining the impact of AI on six stages of
architectural design via mixed-methods research. Evaluating AI across efficiency, creativ-
ity, accuracy, integration, adoptability, and environmental impact, student participants
reported that AI is most effective in the early stages of design, where it supports idea
generation, visualization, and iterative exploration. However, human expertise and critical
reasoning remain crucial in later technical phases, as emphasized by the field, which priori-
tizes AI’s analytical and evaluative capabilities, enabling informed decision-making. The
contemporary educational task is to convince students that AI works most effectively as a
complementary partner, not as a replacement for humans.

The article by Han and Jeong (contribution 10) validates generative AI-generated
360◦ images for indoor environmental research. Using a three-stage framework, base
panorama generation, AI-based greenery integration, and validation, the stimuli exhibited
minimal distortions and high visual fidelity, surpassing conventional 3D modeling for
research applications. The model offers an alternative to expensive physical photography or
complex 3D simulations, particularly for studies requiring precise control of environmental
variables. It can be considered an extremely efficient and inexpensive spatial perception
research paradigm for future indoor environment research, utilizing AI-generated virtual
reality stimuli, enabling more diverse and scalable experimental designs.

3. Conclusions
The articles published in the Special Issue devoted to artificial intelligence in architec-

ture and interior design are characterized by a wide spectrum of research topics and the
resulting variety of methodologies. The following main thematic categories are presented:

1. General—searching for a methodology integrated with artificial intelligence, reflecting
the contemporary role of artificial intelligence in architectural design.

2. Applied—searching for a methodology integrating artificial intelligence methods to
solve specific design problems.

3. Educational—transforming architectural education towards human–AI collaboration.
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4. Collaborative—identifying gaps in combining AI-based computational analysis with
expert assessment.

In other words, this collection of articles provides a comprehensive overview of the
current state of AI research in architecture and interior design, highlighting both the
significant progress achieved and the important challenges that remain to be addressed.
From a more detailed perspective, it presents the transformative impact of AI on the
entire lifecycle of an architectural project, from early concept generation through heritage
conservation to post-occupancy evaluation.

Looking forward, several key directions emerge for future research in AI and architec-
tural design. First, there is a critical need to develop more controllable and interpretable
generative AI models that can better respect architectural constraints and design intent.
While current models excel at generating esthetically pleasing images, they often struggle
with precise control over functional parameters such as spatial relationships, structural
integrity, and building code compliance [11]. Second, further research is needed to develop
seamless integration between AI tools and existing BIM and CAD workflows, enabling bidi-
rectional data exchange and preserving design intent throughout the design process [12].
Third, there is an urgent need to address the ethical implications of AI in architecture,
including issues of authorship, intellectual property, algorithmic bias, and the potential im-
pact on employment in the design professions [13]. Fourth, future research should explore
the potential of AI to address global challenges such as climate change, urbanization, and
social inequality by enabling more sustainable, equitable, and resilient design solutions [14].
Finally, there is a need for continued interdisciplinary collaboration between architects,
computer scientists, engineers, and social scientists to ensure that AI technologies are
developed and deployed in ways that serve human needs and enhance the quality of the
built environment [15].

In conclusion, this Special Issue demonstrates that artificial intelligence is no longer
a futuristic concept but a rapidly evolving reality that is fundamentally reshaping archi-
tectural practice. While significant challenges remain, the potential benefits of AI in terms
of increased efficiency, enhanced creativity, and improved design quality are undeniable.
As the articles in this Special Issue illustrate, the most promising path forward is not one
of AI replacing human designers, but rather one of human–AI collaboration, where each
partner contributes their unique strengths to create better, more sustainable, and more
human-centered buildings and cities. We hope that this collection of research will inspire
further innovation and dialog in this exciting and rapidly evolving field.
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