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Aims: The development of Al tools in interior architecture has brought both
opportunities and challenges. The primary objective of this research is to highlight the
weaknesses and shortcomings in the professional application of artificial intelligence-
based tools in interior architecture. The second objective is to introduce and explain
the role of agent-based systems in enhancing the efficiency of artificial intelligence
tools in interior architecture.

Methods: This research employs a descriptive-analytical method as its primary
approach. In the descriptive phase, data were collected from existing sources to
examine the impact of artificial intelligence on the interior design process.
Subsequently, a questionnaire was designed to gather designers' opinions regarding
the influence of artificial intelligence on interior architecture and the role of designers.
The collected data were then statistically analyzed using SPSS.

Findings: More than 80% of the surveyed interior architects were familiar with
artificial intelligence tools, with most identifying Midjourney as a key tool that reduces
time and increases efficiency. The most significant challenges identified pertain to the
healthy building domain, particularly in relation to indoor air quality, environmentally
friendly materials, and the comfort and ergonomics of spaces.

Conclusion: The qualitative findings of this research indicate that agent-based systems
play a crucial role in enhancing the efficiency of artificial intelligence tools in the
interior architecture process. This is particularly important in the healthy building
domain, as it provides a comprehensive model for understanding the interaction
between Bauphysik, Bauchemie, Baubiologie, environmentally friendly materials, and
occupant health.

Keywords: Bauphysik — building physics, Bauchemie - building chemistry, Baubiologie -
building biology, occupant health, biocomputing, bauchemie, agent-based design, climate-
friendly building, Al (artificial intelligence).
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1 9 The Role of Agent-Based Modelling in Enhancing the Efficiency of Al Tools in Interior Architecture with an Emphasis on the

Concept of a Healthy Building

Introduction

A major part of the new wave of the digital
revolution is artificial intelligence. With its
worldwide spread, the digital-technology industry
has entered a new phase of transformation. The
literature [1-3] emphasizes Al's role in
accelerating new technologies across many
domains—such as machine learning, the Internet
of Things, and big-data analytics. This has become
especially salient in a period [4-7] when the
healthy-building paradigm—and the health of
occupants—have gained importance and moved to
the center of discussion. Meanwhile, shortcomings
in the practical application of Al [8-14] have
posed numerous challenges to advancing Al tools
in interior architecture. Digital technology, Al
tools, and Al applications have been an emerging
trend in the design industry over the past two
decades. One of the newest strands—
computational Al—can imitate human
intelligence. Smart creative software and tools
have made methods of making and crafting more
efficient and have enabled designers to interact
with their clients more effectively; in short, Al has
offered new solutions [15]. The scope of an
interior designer’s work [16-20] ranges from
defining floor plans and ensuring intended
performance, to designing mood boards and
selecting furniture down to the details, and even
deciding on an optimal layout style. As a whole,
however, optimizing the design process by
computer—and especially by computational-
intelligence approaches—has remained difficult.
In recent years many subfields have attempted to
address this problem using machine learning. A
review of current advances in computational Al
within architectural science, with a focus on
interior design, shows that the most important
outcome to date has been the development of a
robust, commercially viable, scalable solution for
automatic furniture layout [21]. One of the very
large questions in Al development [22] is this:
does substituting Al for the human in the design
process put certain interior-
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architecture jobs at risk? Is the design industry—
interior architecture and related professions—
among those exposed to risk? The central concern
of this body of research lies in the fact that most
existing studies offer only general forecasts about
future employment trends; very few provide a
precise analysis focused specifically on the
interior-architecture sector. It appears that the
future of interior-design practice—under the light
of Al, information-and-communication
technologies, and the accelerating speed of
information dissemination—will undergo
fundamental change. The future role of
architectural design with Al [23] is better
envisioned when Al is integrated into the interior-
architectural design process and into
architectural/interior-design education; such
integration also leads to development and
improved efficiency and sustainability, and to
the growth of Al-based creativity [24-25]. Al is
developing rapidly and prompts people to think
about artificial consciousness. A human-
centered understanding treats consciousness as a
unique human trait not shared by other living
beings; yet advances in software and hardware for
processing, analyzing, and inferring from
collective data have brought machine performance
closer to a picture of the human brain. Moreover,
using Al for human-friendly objects that can
communicate with people evokes a kind of
awareness in those objects [23]. In short, the
future of architectural design with Al can be
newly defined. The co-development of computing
and biology—bio-computing and computational
biology—[24-28] creates a striking opportunity
for healthy architecture. Studies show that
correct use of algae panels and algal walls can
dramatically improve a building’s indoor air
quality [29-36]. In one study (1399/2020-21,
pp. 33-44), Leila Ahmadi-Hagqir, Faryal Taskari,
and Hamid-Reza Rezazadeh showed that bio-
facades reduce carbon dioxide for the purpose of
mitigating global warming; these works stress
that employing micro-algae

Volume 15, Issue 2, Summer2025



20

Paria Taheri, Maryam Rasoolzadeh

As one class of living micro-organisms with a
high capacity for absorbing carbon dioxide from
air, when they are integrated with building facades
in reactor panels, these skins turn into
photosynthetic bio-envelopes. Such surfaces
respond to thermal/climatic changes, improve
the building’s passive thermal performance,
transform an ordinary building into a living one,
and ultimately turn the building into an energy-
producing factory. This line of thinking moves in
step with bio-computing. [34] Moving toward
algorithmic applications has opened new
avenues to agent-based systems in interior
architecture, with an emphasis on the healthy-
building concept. In the era of advanced Al and
machine learning, Al-assisted creativity and
human-assisted creativity emerge as core
elements in developing this field within interior
design. Owing to its ability to simulate mental
processes such as learning and reasoning,
artificial intelligence has proved usable in domains
that require complex decision-making and big
data—making it possible to generate innovative,
customized interior designs. [37]

The growing problems in the outside world
have exerted a major influence on today’s interior-
architectural design process—a situation
intensified by globalization, urbanization, and
the rapid advance of science. In interior
architecture, interest in new cyber-technologies
has risen sharply; current technological tools
have become main components and key
instruments for innovation in scalable projects.
[37] This discussion of bio-computing touches on
building biology—from using plants (e.g., in
health-supportive habitation) together with the
development of bio-compatible aesthetics.
Across all of these, the development of neural
algorithms is used; in a fundamental way they
have propelled bio-computing within the
interior-architecture design process. The
technologies now being updated include
advanced, portable tablets and smartphones
developed to deliver complex answers.
Emphasizing data, bio-computing considers the
Using artificial intelligence has saved time and
cost in producing designed products, and it has
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cognitive/technical status of designers and
analysts, and the psychological and emotional
states of occupants, while simultaneously taking
into account building physics and building
chemistry—and, to a great extent, improving
them. [38]

The application of Al technology in interior
design [39] is one of the pillars of today’s
architecture. To increase innovation in interior
design, this article proposes a technical, Al-based
approach that optimizes the overall form of
interior design. The general features of interior
design—various objects and lines in interior
space—are modeled from visual information;
scale-correlation analysis is used; maximum
gray-scale values are determined for
reconstruction and execution of 3D visual
specifications; precise alignment of point
clouds is performed on correlated data; and the
target parametric surface for objects is
reconstructed, so that a more accurate 3D
interior model is obtained that represents the
scene more realistically. [40-41] The use of
light and the quality/efficiency of energy are
highly effective in this context. [42, 47]

One of the most important stages is concept
development in design. [48] In the interaction
and interplay between interior architecture and
architecture, the increasing application of Al faces
a major challenge. Today the world is witnessing
extraordinary technological progress; in the era of
Al and the Fourth Industrial Revolution, many
work patterns have changed. This has
transformed fundamental concepts and realities
in an all-encompassing revolution that is
changing every field, including interior design.
This requires interior designers to develop
abilities and skills in response to a rapidly
changing technological world, so that they can
meet the future labor-market needs. In this
regard, research questions arise about the impact
of Al on the design process and whether Al will
replace the interior designer’s role. [1]
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helped increase the speed of the design process
and the execution of interior-architecture works.
Since the interior-architecture design process is
complex, past experience and creativity are used
to produce it. Interior architecture deals with real
life, and people live in a three-dimensional
world, but the images perceived by the human eye
are in fact two-dimensional. From childhood
onward, people are exposed to information about
form, size, distance, texture, and other attributes
of objects [49]. In this situation, the most
important point is to focus on information and
communication technology to understand the
problems of interior architecture with the help of
AI[50].

Looking more deeply at the healthy-building
concept helps explain why the rapid development
of Al is penetrating fields such as interior design
and spatial planning. There have been many
practical problems in modern interior design
[51]. The purpose of applying Al is to improve
the quality of interior-design solutions and to
ensure standards in interior decoration. Based
on existing evaluation standards for interior-
design solutions—and by creating a model for
evaluating responsive and human-centered
interior solutions—a human-centered design
model can be achieved. This model responds to
user needs and addresses the realities of interior-
design marketing, which—from the designer’s
point of view—is an inevitable trend that must be
considered in the future development of interior
space design with the help of Al [52].

One of the most important challenges is
personalization. Al enables optimization of
time spent in projects and the management of
information and resources. This is where
consumer interests in a product, availability of
materials, and the realities of visual
perception—together with personalization in
any given space—come into play. Personal ideas,
based on needs and performance, are generated.
Using Al and virtual reality in interior design can
effectively shorten the communication time
Here is the careful English translation of your
page’s text (tables ignored), rendered as clean,
continuous prose:
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between clients and designers, the design time,
and the distance between designers, clients, and
the target space that meets contemporary needs
[53]. This has major effects on energy-use
efficiency and on improving environmental
quality [54-57]. The effects of Al technology on
interior architecture—especially in interior-
space interaction—are very prominent [58-59],
[60-61].

Over the past two decades, the use of agent-
based models, agent-oriented systems, and
system-dynamics simulations has increased
significantly in various scientific fields, including
architecture. Along with new applications, agent-
based systems have created new capacities for
using Al in this process. Many software failures
stem from the requirements of interior-
architecture design not being well defined at the
conceptual stage. In the agent-oriented
approach, one should not search only within a
predefined space; instead, thinking outside the
box and creative thinking are recommended
[62-63].

A meta-analysis of the literature indicates that
most studies have used evolutionary-computing
techniques for analysis and optimization in the
early design process. Innovative, creative
approaches have mainly focused on discovering
and developing form, while recent research has
examined the use of Al in structural firms and
intelligent building production, which have
played a pioneering practical role in advancing
these technologies. Agent-based systems, as one
of the new Al approaches, require a combination
of technical skills, creative experience, and
specialized knowledge to be implemented in the
architectural design process. With technological
progress and the emergence of bio-computing,
the complexity of these systems has also
increased.

Al facilitates the interior-architecture design
process by employing machine-learning
techniques and intelligent analysis
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Efficient, rapid data-analytic tools give designers
the ability to propose solutions to design
challenges. By means of artificial intelligence and
environmental datasets, designers can analyze and
parse architectural contexts precisely and offer
strategies that improve the efficiency and quality
of design. A key unresolved issue in applying Al to
interior architecture is how optimization relates to
the creative and artistic dimensions of the design
process and its execution. Creativity in each space
has its own requirements, and those requirements
differ from one space to another.

Focusing on the healthy-building concept, this
study seeks to assess the overall impact of
artificial intelligence on the interior-design
industry, to conduct a critical review, and to ask
whether Al truly changes this field and, if so, in
what way. It also examines the extent of Al's effect
on the interior-architectural design process and
the degree to which that process aligns with the
axes of the healthy-building paradigm. Analyzing
the role of agent-based systems in improving the
efficiency of Al tools in interior architecture—
again with an emphasis on healthy buildings—is
an important step toward making Al applications
in interior architecture operational. Re-reading
the effectiveness of agent-centered systems in
improving Al-based tools in interior architecture
(under the healthy-building lens) forms part of
this research.

The priority questions in the overall scope of the
study, based on the literature, are as follows:

« What is the nature of artificial intelligence, and
how does it affect the design process?

» To what extent will Al technologies influence the
future of the design process and the role of the
interior designer?

The problem identified—and emphasized in the
statement of the problem—is: what, exactly, is the
impact of Al on the interior-design process, and
will Al replace the interior designer’s role? To
answer this and to achieve the study’s aims in a
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practical way, a set of objectives must be
established that supplies a general framework for
investigating the topic and pursuing the question
to its conclusions.

Measuring the impact of Al technologies on the
future of the design process and on the interior
designer adds to the importance of the research.
This line of work can help train designers to keep
pace with advances in the design process itself.
Interior architecture, too, can use modern
technologies to improve design efficiency. It
appears that a new generation of designers who
are able to move with these developments will
replace traditional designers.

Research objectives

1. To show the weaknesses and
shortcomings in the
professional/application use of Al-based
tools in interior architecture.

2. To introduce and explain the role of
agent-based systems in improving the
efficiency of Al tools in interior
architecture.

Materials and Methods

This article treats the presence of Al in the design
and execution process of interior-architectural
works as a continuation of the field’s evolutionary
course, and it discusses the consequences of
employing Al. The study estimates how Al
contributes to efficiency in interior design. Al has
a special place in architecture because it steers the
architectural design process toward integrated
engineering. Given the subject’s innovative and
interdisciplinary nature, the research method is
combined and multi-faceted. With a
descriptive-analytical approach, the research
describes and analyzes the concept(s) that lie
behind the challenges of using Al in the interior-
architectural design process. In other words, in
light of Al's capabilities and the functions it
performs, it is necessary to trace how those
capabilities inform decision-making.
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This study seeks to examine how artificial
intelligence functions in interior design and its
effect on the healthy-building concept, while
focusing on the advantages and challenges
related to this integration. On the other hand, the
research investigates how Al performs and its
effect on creativity. In other words, the aim of
this study—by integrating Al with interior
design—is to enhance interactive design,
address user needs, and treat design as an art. A
set of interior-space selection/idea boards is
used. An interior-space design recognition
system is introduced by means of artificial
(neural) networks. In this project, interaction
between designers and clients is optimized in
interior design in order to meet goals; it depicts
users precisely and helps designers improve
work efficiency.

Main methodological concepts

Mind map (mental map):

Tools called “mind maps” help thinking and
learning; they are networks of words and
images branching from a central idea or from a
set of keywords. They help arrive at a design
vision and, by including certain functional and
aesthetic values, contribute greatly to achieving
more distinctive schemes—deepening design

ideas and increasing design competitiveness.
They are an effective way to communicate with
the team or with clients in the design process.

Mood board (inspiration board):

This is the next stage in the interior-architecture
design process. It may be physical or digital. A
mood board is a panel that connects the designer
to all the sources that inspire the creation of a
creative design; it also helps the designer
organize ideas more quickly, whether in lines,
colors, or other details. A mood board reflects
the overall idea and serves as guidance for
design—by setting the general direction of the
scheme it inspires the design process [63]. It also
improves communication with clients, since
clients can choose their preferred items, colors,
and patterns. (See Figure 1.)

Material board and color palette.

This is a board that specifies materials and
colors. The color palette consists of a set of
colors derived from the inspiration board and
arranged by priority, so that it reflects the
dominant colors of the design to be produced
[63]. It can also show which materials will be
used in the design and execution of interior-
architectural works.

Figure 1. Selected mood board in the case-study research [adapted from well-known Pinterest samples].
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The selection process of Color:

One of the most important components of the
selection (inspiration) board for the design and
execution of interior-architectural works is the
color palette. The palette is a set of colors
distilled from the inspiration board and arranged
by priority; it is usually displayed as squares,
circles, or other shapes so that it reflects the
dominant colors planned for the design to be
produced (Figure 2). [63] A sample color-
selection board illustrating the relationship
between colors and design in interior
architecture is shown in Figure 2.

Figure 2 — An example of a color-selection
board [63] that demonstrates the importance of
the relationship between colors and design in
interior architecture.

Research implementation process

According to the study’s methodology, the
reasons for success or failure when using
artificial intelligence in the interior-design
process—and the reasons behind design
choices—are set at the center of the discussion.
On the basis of the baseline study [1] (Hussein,
2023: “Improving Design Efficiency Using
Artificial Intelligence: A Study on the Role of Al in
Streamlining the Interior Design Process,”
International Design Journal), Al-assisted design
has successfully simplified parts of the interior-
design process and produced good results (Table
1).
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A comparative reading between our findings and
those of the baseline research gauges Al's
analytical capabilities. In practice, a designer can
prepare 3D models of interior spaces and import
them into various programs; Al can then propose
numerous alternatives for materials, colors,
and lighting within minutes (Figure 3).

From a methodological /programmatic
perspective, there are now many tools—such as
roomgpt.io, room.ai, and other platforms—that
can deliver rapid design schemes and
transparent options for clients. These help with
client preference formation and allow the client
to realistically visualize the color groups used
in each design tendency, and to imagine the
furniture and complementary materials typical
of each style. [1]

With attention to the need for methodological
alignment with the baseline, the study measures
the impact of Al on the “interior design” subject
by comparing real samples with Al-generated
ones (Figures 4 and 5).

Population and sample

A Google Forms questionnaire was prepared and
distributed electronically among a number of
interior-design designers. To relate the results
to the baseline study and measure AI's impact on
the interior-design process, several statistical
analysis methods were used—chiefly Pearson’s
correlation coefficient, Cronbach’s alpha,
frequency, percent, and mean. Internal
consistency and validity of the questionnaire—
one of the baseline study’s central topics—were
also examined there and are confirmed again
here. The target population comprised two
interior-architecture classes in Jihad-
Daneshgahi extension courses, taught by the
researchers. One class was conducted in the
conventional manner—students used Al tools to
the extent of their own awareness—and the other
employed an agent-based method via Al analysis
systems. The results from the two groups were
evaluated double-blind.
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Table 1 — Shows the correlation coefficients between the scores of each question in the questionnaire and the total
questionnaire score [1].

Question No. Correlation Coefficient (%) Significance Level (%) Statistical Significance
1 56 1 v
2 64 1 v
3 52 1 v
4 52 1 v
5 65 1 v
6 78 1 v
7 50 1 v
8 61 1 v
9 64 1 v
10 77 1 v
11 64 1 v
12 64 1 v
13 66 1 v
14 74 1 v
15 51 1 v
16 61 1 v
17 66 1 v
18 60 1 v

Figure 3 — An example of the application of artificial intelligence in transforming an idea into a design, which was used in
the case study [1].
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Figure 4 — The right image shows a real scene photographed by the baseline study’s researchers; the left image is
another visualization produced with artificial intelligence [1]. Placed side by side, they display the gap between creating

a situation by a classical approach and the real sample.

Figure 5 — Examples drawn in the baseline study using Cohoom [1].

Findings

In the Results section, the quantitative summary—
together with the qualitative findings and the paper’s
theoretical framework—underscores the importance of
artificial intelligence in the interior-architectural
design process and, specifically, in interior
architecture. The first block of quantitative results
speaks to the first research aim: to identify
weaknesses and shortcomings in the
professional/application use of Al-based tools in
interior architecture. The comparative analysis of the
test and control groups (see Table 2) shows that the
largest difference between the two occurs in Question
7,1.e., in drawing technical details more precisely.
Hence, the main shortcoming in applying Al to steer
the interior-architectural design process lies in
producing more exact technical detailing.
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The next priorities, in order, relate to Questions 1, 4,
and 6—namely: aligning the obtained design
product with the program brief, producing and
creating a creative product in interaction with Al,
and the level of familiarity with Al tools. By contrast,
the least attention appears in Question 8 (paying
attention to the properties of materials in the design
process in proportion to program needs)—even though
it should not be neglected. In this area the problem is
that agent-based, system-oriented methods have not
yet improved the efficiency of Al tools in interior
architecture to a sufficient degree.

The smallest differences belong to Questions 2, 3,
and 10—where the issues are: confidence in correct
tool selection, giving priority to visual tools in the
final presentation (the final result), and the final
score of the works under discussion (see Figure 6).
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Table 2 — The framework of questions provided to the test and control groups.

No. Key Question Test Group (%) Control Group (%) Explanation Identified Challenge

1 Level of familiarity with Al 87 66 Placement in the test increased the Confusion when choosing tools has taken
tools target group’s awareness. up a significant share of students’ time.

2 User confidence in 86 73 Users put various tools through trial Low-informed users cannot properly
selecting the correct tool and error. choose precise tools; this task consumes

a lot of time.

3 Giving priority to visual 89 73 Students who have difficulty in Using and analyzing via purely visual tools
tools presentation and design tend to rely can challenge product quality; the control

more on visual tools. group tended to prioritize visuals.

4 Producing a creative 84 61 The diversity of machine-generated After such images appear, creativity may
productin interaction images can help creative improve, yet the risk of repeating existing
with Al renderings. samples remains.

5 Saving time and effort & 82 64 Time saving by using A great deal of time is still spent on
completing assigned computational/computer methods. trial-and-error—critical in the final stages.
tasks

6 Alignment of the 78 51 Coherence of performance and Al-based software was less helpful for
designed product with design has exceptional importance combining performance aspects within
the program brief for acceptability of results. interior design.

7 Drawing technical details 89 52 Details are a crucial part of Popular image-Al tools (Midjourney,
more precisely execution and design. Microsoft Bing, BlueWillow) are weak for

this domain.

8 Attention to material 75 68 Materials and supplies have special Many tools used in this area show notable
properties in the design importance in interior architecture. weaknesses.
process

9 Alignment with the 92 73 A healthy building attends to three Despite progress, technical outputs still
healthy-building model pillars: building biology, physics, require better interpretation and

and chemistry. confidence.
10 Final presentation (final 84 67 Double-blind evaluation increased More technical tools led to better final
result) and final score of trustin the results. presentations and higher final scores.
works

Figure 6 — Quantitative analysis of the test group, control group, and their differences

Nagshejahan

Volume 15, Issue 2, Summer2025




28

Paria Taheri, Maryam Rasoolzadeh

The second objective is to explain and present
the role of agent-based systems in improving
the efficiency of artificial-intelligence tools in
interior architecture. The quantitative results
show that using hybrid, agent-oriented tools has
been effective in increasing the efficiency of Al
tools for interior architecture, and this aligns with
the healthy-building concept. This increase is
especially visible in Questions 8 and 9—that is,
paying attention to material properties in the
design process and aligning the outcome with
the healthy-building pattern, which register
higher importance in the results. In this field,
many people, because their information is
generally limited, do not have precise
knowledge; they do not correctly understand that
healthy building comprises building chemistry,
building biology, and building physics.

Healthy building is directly targeted in Question
9, where we observe about a 19% improvement
in the ability to steer the interior-architectural
design process with Al In other words, in the
test group the result appears about 19% better
than in the control group in this domain.
Although the healthy-building triad—building
chemistry, biology, and physics—is complex in
itself, AI can be introduced as an effective tool
for improving understanding of it. The final
combined outcome of the test and control groups
can be put at about 20%, i.e., roughly the extent to
which using Al helps guide the interior-
architecture design process.

The literature review notes a lack of sufficient
sources in the health domain [64-65], and this
explanatory point holds across several subject
areas; it is likewise true for the healthy-building
triad (chemistry, biology, physics). The growing
attention to Al in recent decades inspires a
positive, optimistic outlook on the future. In
the 2023 baseline study, 87% of designers in the
sample reported they had previously used Al
programs in the design process; in the present
trial, this figure reached 100% in the test group
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and 94% in the control group, indicating notable
growth. Over half of the sample reported that
Midjourney was the most effective application; in
2025 this figure was 79% and 81%
(test/control).

More than half of the designers in the 2023
baseline reported that Al applications help to
facilitate and shorten the design process, and
this shows growth in the current trial as well.
Using Al tools in interior design saves time and
reduces effort needed to complete assigned
tasks; the technology provides visual
suggestions, creative development, and
simulation, strengthens designers’ design sKills,
and helps with ideation. In addition, Al makes it
easier to find the overall concept and the design
patterns, and by analyzing data it smooths the
path of creativity and innovation.

In the 2023 baseline, more than half of the
sample stated that, despite the rapid development
of Al applications, they were not worried about
the interior-designer profession; Al will not
replace the interior or furniture designer, but
rather serves as an aid. In 2025, this reached
94% in the test group and 83% in the control
group—showing that concerns have decreased
over these two years and hope has taken the
place of worry.

In the 2023 baseline we also saw that more than
half of the designers, in the case study examined
here, made use of Al programs in the design
process and integrated them, while still relying
on traditional support methods. However, the
results show that the designs produced by some
of these programs still require modifications
and optimizations to achieve desirable
executability. In 2025, this point was raised in
both the control and test groups; in general,
100% of participants believed in the interaction
of the two (human and software). At the same
time, hope that non-professionals can use
software also raised future concerns (Table 3;
Figure 7).
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Table 3 - Analytical comparison table of changes from 2023 to 2025

No. Key Question (translated) 2023 2025 — Test (%) 2025 —
(%) Control (%)
1 I have previously used Al tools in the design process. 88 100.0 94.44
2 Midjourney is the most effective Al tool for interior design. 50 61.11 72.22
3 Al helps reduce time and increase the efficiency of the design process. 50 77.78 82.22
4 Using Al tools has improved my design skills. 55 83.33 72.22
5 Al has strengthened my imagination and creativity in design. 56 88.89 83.33
6 Al has made the design process simpler and more efficient. 53 88.89 83.33
7 Using Al has reduced changes and repeated revisions in the final design. 58 94.44 72.22
8 Al will not replace the interior designer; it plays an assisting role. 69 93.33 88.89
9 Support for combining manual design methods with Al tools. 77 94.44 88.89

Figure 7 - Analytical comparison of changes from 2023 to 2025, showing growth across all indicators, especially the comprehensive

increase in the variable of the mean

Discussion and Conclusion

Whether or not to use artificial intelligence in the
design process remains at the center of specialist
academic debate in interior architecture. The
questionnaire results showed that Al tools—as
instruments for ideation and for providing visual
feedback—play an important role in inspiring and
improving the interior-design process. By raising
efficiency, this technology helps strengthen
imagination and creativity in design. However, the
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findings indicate that Al is not a replacement for the
interior designer; rather, it is used as an assistive tool
to facilitate and improve the design process.

At the same time, the literature continues to debate the
degree of success or failure of Al in steering the
interior-architectural design process. The next step
would be to extend Al applications to more abstract
levels, such as aesthetics. To that end, Al draws the
necessary inputs from online conversations and
discourses, and from internet-based theories
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extracts from pre-existing scientific journals [23].
Unlike human systems, artificial intelligence is
not influenced by positive or negative emotions;
yet in the creative sphere it can, at times, disrupt
the designer’s creative flow. Interior
architecture rests on logical reasoning and aims
to enable sound decisions in limited time [2].
The analyzed findings of this study indicate the
need for a balanced, two-sided adaptability: the
future points toward integrated approaches in
which the human and Al work together in
interior design, so that the intended effect is
achieved [23].

The results also underscore the importance of
keeping pace with new technologies such as Al
Examining the benefits of using Al in
operations/management within interior design
shows that the field contains numerous
opportunities as well as threats that must be
taken into account when applying Al in the
interior-architecture design process.

The conceptual design stage in architecture
requires creativity and experience—it involves
probing concepts, identifying needs, and finding
paths to solutions. Al can generate innovative
ideas capable of transforming the built
environment. By incorporating Al into the
architectural design process, interior architects
can push past the limits of current design
thinking and discover new approaches.

Given the accelerating technological trend, it is
expected that applied developments involving
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Al will continue over the coming years and bring
fundamental changes to interior and furniture
design. Nevertheless, this progress will not
completely replace designers; rather, it doubles
the importance of advancing their specialized
skills. Professional designers will need high
adaptability and rapid responses to
technological change and to labor-market shifts.
In this regard, Al—as a complementary tool—
can play an effective role in raising design
efficiency, and in improving decision accuracy
and creativity.

Future research can open new windows onto
how agent-based systems improve the
efficiency of Al tools in interior architecture, with
emphasis on the healthy-building concept. To
face the major challenges of our time—such as
climate change, daylight exposure, energy
efficiency, and noise control—interior architects
rely on strategies rooted in evidence-based
design, a topic of broad currency today. As
information-and-communication technologies
and Al continue to advance, there is potential for
the architect’s role to expand within these
decision-making processes. Yet key questions
remain: How can Al be effectively integrated into
the qualitative aspects of architectural design—
especially those related to creativity, innovation,
and aesthetics? And how can Al, beyond the
quantitative, also serve the qualitative
dimensions of the field?
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